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Item No. 104S
Removing Portland Cement Concrete

104S.1 Description

This item shall govern the demolition, removal and satisfactory disposal of existing
Portland cement concrete, as classified, at locations indicated on the Drawings or as
directed by the Engineer or designated representative.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text inch-pound units are given preference followed by SI units shown within
parentheses.

104S.2 Submittals

The submittal requirements of this specification item may include:

A. A permit when utility adjustments are made in the right-of-way, and

B. A plan for removal and deposition of all 'broken up' existing Portland cement

(p.c.) concrete materials and debris.

104S.3 Classification

Existing Portland cement concrete, when removed under this section, will be classified as
follows:

1. Concrete Curb will include curb, curb and gutter and combinations thereof,

2. Concrete Slabs will include, but not be limited to, house slabs, patio slabs,
porch slabs, concrete riprap and concrete pavement,

3. Sidewalks and Driveways will include concrete sidewalks and driveways,

4. Concrete Walls will include all walls, regardless of height, and wall footings,

5. Concrete Steps will include all steps and combinations of walls and steps,

6. Abandoned Foundations will include abandoned utility foundations,

7. Miscellaneous Concrete shall include all other concrete items, which are not
identified in items 1 through 6 above.

104S.4 Materials

Mortar shall conform to mortar specified in Standard Specification Item No. 403S,
“Concrete for Structures”.

104S.5 Construction Methods

Prior to commencement of this work, all required erosion control and tree protection
measures shall be in place. The existing utilities shall be located and protected as
specified in the Standard Contract Documents, Section 00700, "General Conditions". A
permit shall be required when utility adjustments are to be made in preparation for
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highway construction, as specified in Section 5.2.0 of the City of Austin Utilities Criteria
Manual.

The existing Portland cement concrete shall be broken up, removed in accordance with
Item No. 101S, "Preparing Right of Way" and disposed of by the Contractor and
deposited at a permitted disposal site.

When it is specified that only a portion of the existing Portland cement (p.c.) concrete is
to be removed and that the remaining p.c. concrete will continue to serve its purpose,
special care shall be exercised to avoid damage to that portion which will remain in place.
Unless otherwise established by the Engineer or designated representative, existing p.c.
concrete shall be cut to the neat lines, that are indicated on the Drawings, by sawing with
an appropriate type circular type circular concrete saw to a minimum depth of 1/2 inch
(12.5 mm). Any reinforcing steel encountered shall be cut off 1 inch (25 mm) inside of
p.c. concrete sawed line. Any existing p.c. concrete, which is damaged or destroyed
beyond the neat lines so established, shall be replaced at the Contractor's expense.
Remaining p.c. concrete shall be mortared to protect the reinforcing steel and provide a
neat clean appearance.

When reinforcement is encountered during the removal of portions of existing structures
to be modified, a minimum of 1 foot (300 mm) of steel length shall be cleaned of all old
p.c. concrete and left in place to tie into the new construction where applicable. All
unsuitable material shall be removed and replaced with approved material. All
foundations, walls or other objectionable material shall be removed to a minimum depth
of 18 inches (450 mm) below all structures and 12 inches (300 mm) below areas to be
vegetated.

104S.6 Measurement

When included in the contract as a separate pay item, the removal of p.c. concrete curb
and p.c. concrete wall as prescribed above will be measured by the lineal foot (meter: 1
meter is equal to 3.281 feet) in its original position regardless of the dimensions or size.
The removal of p.c. concrete slabs, p.c. concrete sidewalks and driveways, as prescribed
above, will be measured by the square foot (square meter: 1 square meter is equal to
10.764 square feet) in original position, regardless of the thickness and existence of
reinforcing steel. Portland cement concrete steps removed will be measured per lineal
foot (meter: 1 meter is equal to 3.281 feet) of each individual step tread including the
bottom step. The removal of p.c. concrete foundations will be measured per each
individual foundation. The removal of miscellaneous concrete will be measured per
eachper lump sum.

104S.7 Payment

The work and materials presented herein will generally not be paid for directly, but shall
be included in the unit price bid for the item of construction in which this item is used.

When specified in the contract bid form as a separate pay item, the item will be paid for
at the contract unit bid price(s) for "Remove P.C. Concrete Curb", "Remove P.C.
Concrete Slab", "Remove P.C. Concrete Sidewalks and Driveways", "Remove P.C.
Concrete Walls", "Remove P.C. Concrete Steps", "Remove P.C. Concrete Foundations"
and "Remove Miscellaneous P.C. Concrete". The bid prices shall include full
compensation for all Work herein specified, including the disposal of all material not
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required in the Work, the furnishing of all materials, equipment, tools, labor and
incidentals necessary to complete the Work.

Payment will be made under one of the following:

Pay Item No. 104S-A: Remove P.C. Concrete Curb Per Lineal foot.

Pay Item No. 104S-B: Remove P.C. Concrete Slab Per Square foot.

Pay Item No. 104S-C: Remove P.C. Concrete Sidewalks and Driveways

Per Square foot

Pay Item No. 104S-D: Remove P.C. Concrete Wall Per Lineal foot.

Pay Item No. 104S-E: Remove P.C. Concrete Steps Per Lineal foot.

Pay Item No. 104S-F: Remove P.C. Concrete Foundations Per Each.

Pay Item No. 104S-G: Remove Miscellaneous P.C. Concrete Per Lump Sum.

End

SPECIFIC CROSS REFERENCE MATERIALS
Specification Item 104S, “REMOVING CONCRETE”

City of Austin Standard Contract Documents
Designation Description
00700 General Conditions

City of Austin Utilities Criteria Manual
Designation Description
Section 5.2.0 Permit for Excavation in the Public Right-of-Way

City of Austin Standard Specifications
Designation Description
Item No. 101S Preparing Right of Way
Item No. 110S Street Excavation
Item No. 111S Excavation
Item No. 120S Channel Excavation
Item No. 132S Embankment
Item No. 403S Concrete for Structures
Item No. 610S Preservation of Trees and Other Vegetation

RELATED CROSS REFERENCE MATERIALS

City of Austin Standard Contract Documents
Designation Description
01500 Temporary Facilities
01550 Public Safety and Convenience

The Code of the City of Austin, Code of Ordinances, Volume 1
Designation Description
Article 14-11-181 Permit Required
Article 14-11-189 Conditions for Permit Issuance
Article 14-11-190 Excavation Sequence and Permit Term

City of Austin Standard Specifications
Designation Description
Item No. 201S Subgrade Preparation
Item No. 602S Sodding for Erosion Control
Item No. 604S Seeding for Erosion Control
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Item No. 622S Diversion Dike
Item No. 628S Sediment Containment Dikes
Item No. 642S Silt Fence

RELATED CROSS REFERENCE MATERIALS - Continued
Specification Item 104S, “REMOVING CONCRETE”

City of Austin Standard Details
Designation Description
610S-1 Tree Protection Fence Locations
610S-2 Tree Protection Fence, Type B Chainlink
610S-3 Tree Protection Fence, Type B Wood
610S-4 Tree Protection Fence, Modified Type A
610S-5 Tree Protection Fence, Modified Type B
621S-1 Diversion
622S-1 Diversion Dike
624S-1 Earth Outlet Sediment Trap
625S-1 Grade Stabilization Structure
627S-1 Grass Lined Swale
627S-2 Grass Lined Swale With Stone Center
628S Triangular Sediment Filter Dike
628S-1 Hay Bale Dike
629S-1 Brush Berm
630S-1 Interceptor Dike
631S-1 Interceptor Swale
632S-1 Storm Inlet Sediment Trap
633S-1 Landgrading
634S-1 Level Spreader
635S-1 Perimeter Dike
636S-1 Perimeter Swale
637S-1 Pipe Slope Drain (Flexible)
637S-2 Pipe Slope Drain (Flexible)
638S-1 Pipe Outlet Sediment Trap
639S-1 Rock Berm
641S-1 Stabilized Construction Entrance
642S-1 Silt Fence
643S-1 Stone Outlet Structure
644S-1 Stone Outlet Sediment Trap

Texas Department of Transportation: Standard Specifications for Construction
and Maintenance of Highways, Streets, and Bridges
Designation Description
Item No. 100 Preparing Right of Way
Item No. 104 Removing Concrete
Item No. 110 Excavation
Item No. 112 Subgrade Widening
Item No. 132 Embankment
Item No. 158 Specialized Excavation Work
Item No. 420 Concrete Structures
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Item No. 111S
Excavation

111S.1 Description

This item shall govern: (1) the excavation and proper utilization or
satisfactory disposal of all excavated materials, of whatever character,
within the limits of the Work and (2) construction, compaction, shaping and
finishing of all designated earthwork areas in accordance with the
specification requirements outlined herein and in conformity with the
required lines, grades and typical cross sections indicated on the
Drawings or as directed by the Engineer or designated representative.
When not otherwise included in the Contract Documents, this item shall
include the work described in Specification Item Nos. 101S, "Preparing
Right of Way", No. 102S, "Clearing and Grubbing", No. 104S, "Removing
Portland Cement Concrete", No. 132S "Embankment" and No. 201S,
"Subgrade Preparation".

This specification is applicable for projects or work involving either inch-
pound or SI units. Within the text inch-pound units are given preference
followed by SI units shown within parentheses.

111S.2 Submittals

The submittal requirements of this specification item may include:

A. A permit when utility adjustments are made in the right-of-way,

B. A plan for removal and deposition of all 'Waste' materials, and

C. A Blasting Permit if blasting is required and allowed on the

project.

111S.3 Classification

All excavation shall be unclassified and shall include all materials
encountered regardless of their nature or the manner in which they are
removed.

111S.4 Construction Methods

Prior to commencement of this work, all required erosion control and tree
protection measures shall be in place. The existing utilities shall be
located and shall be protected as specified in the Standard Contracts
Document Section 00700, "General Conditions" and/or indicated on the
Drawings. A permit shall be required when utility adjustments are to be
made in preparation for construction in the right-of-way, as specified in
Section 5.2.0 of the City of Austin Utilities Criteria Manual.
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Construction equipment shall not be operated nor construction materials
stockpiled under the canopies of trees, unless otherwise indicated on the
Drawings. Excavation or embankment materials shall not be placed within
the drip line of trees until tree wells are constructed, that conform to
Specification Item No. 610S, “Preservation of Trees and Other
Vegetation”.

All excavation shall be performed as specified herein and shall conform to
the established alignment, grades and cross sections indicated on the
Drawings. Suitable excavated materials shall be utilized, insofar as
practical, in constructing required embankments. The construction of all
embankments shall conform to Specification Item No. 132S,
"Embankment". No material shall be stockpiled within the banks of a
waterway.

Unsuitable excavated materials or excavation in excess of that needed for
construction shall be known as "Waste" and shall become the property of
the Contractor. Unsuitable material encountered below the subgrade
elevation in roadway cuts, when declared “Waste” by the Engineer or
designated representative, shall be replaced with material from the
roadway excavation or with other suitable material as approved by the
Engineer. It shall become the Contractor’s responsibility to dispose of this
material off the limits of the right of way in an environmentally sound
manner at a permitted disposal site.

All blasting shall conform to the Provisions of the Standard Contract
Document Section 01550, "Public Safety and Convenience". In all cases,
a Blasting Permit must be obtained in advance from the City of Austin,
Department of Public Works and Transportation.

Adequate dewatering and drainage of excavation shall be maintained
throughout the time required to complete the excavation work.

111S.5 Measurement

All accepted excavation will be measured by either Method A or B as
follows:

(1) Method A

Measurement of the volume of excavation in cubic yards (cubic
meters: 1 cubic meter is equal to 1.308 cubic yards) (cubic
meters: 1 square meter is equal to 1.196 square yards) by the
average end area methods. Cross-sectional areas shall be
computed from the existing ground surface to the established line of
the subgrade, as shown on typical sections in the Drawings, over the
limits of the right of way or other work limits, including parkway
slopes and sidewalk areas.

(2) Method B

Measurement of the volume of excavation in cubic yards (cubic
meters: 1 square meter is equal to 1.196 square yards), (cubic
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meters: 1 cubic meter is equal to 1.308 cubic yards) based upon
the average end area method taken from pre-construction cross
sections and planned grades. The planned quantities for excavation
will be used as the measurement for payment for this item.

111S.6 Payment

This item will be paid for at the contract unit bid price for "Excavation", as
provided under measurement Method A or B as included in the bid. The
bid price shall include full compensation for all work herein specified
including dewatering, drainage, subgrade preparation, unless otherwise
indicated, and the furnishing of all materials, equipment, tools, labor and
incidentals necessary to complete the work.

Payment will be made under one of the following:

Pay Item No. 111S-A: Excavation Per Cubic Yard.
Pay Item No. 111S-B: Excavation, Plan Quantity Per Cubic Yard, Plan Quantity.

End

SPECIFIC CROSS REFERENCE MATERIALS
Specification Item 111S, “EXCAVATION”

City of Austin Standard Contract Documents
Designation Description
00700 General Conditions
01550 Public Safety and Convenience

City of Austin Utilities Criteria Manual
Designation Description
Section 5.2.0 Permit for Excavation in the Public Right-of-Way

City of Austin Technical Specifications
Designation Description
Item No. 101S Preparing Right of Way
Item No. 102S Clearing and Grubbing-
Item No. 104S Removing Portland Cement Concrete
Item No. 132S Embankment
Item No. 201S Subgrade Preparation
Item No. 236S Proof Rolling
Item No. 610S Preservation of Trees and Other Vegetation

RELATED CROSS REFERENCE MATERIALS
Specification Item 111S, “EXCAVATION”

City of Austin Standard Contract Documents
Designation Description
01500 Temporary Facilities
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City of Austin Standard Specifications
Designation Description
Item No. 120S Channel Excavation
Item No. 203 Lime Treatment for Materials In Place
Item No. 204S Portland Cement Treatment for Materials In Place
Item No. 230S Rolling (Flat Wheel)
Item No. 232S Rolling (Pneumatic Tire)
Item No. 234S Rolling (Tamping)
Item No. 602S Sodding for Erosion Control
Item No. 604S Seeding for Erosion Control
Item No. 622S Diversion Dike
Item No. 628S Sediment Containment Dikes
Item No. 642S Silt Fence

City of Austin Standard Details
Designation Description
No. 610S-1 Tree Protection Fence Locations
No. 610S-2 Tree Protection Fence, Type B Chainlink
No. 610S-3 Tree Protection Fence, Type B Wood
No. 610S-4 Tree Protection Fence, Modified Type A
No. 610S-5 Tree Protection Fence, Modified Type B
No. 621S-1 Diversion
No. 622S-1 Diversion Dike
No. 624S-1 Earth Outlet Sediment Trap
No. 625S-1 Grade Stabilization Structure
No. 627S-1 Grass Lined Swale
No. 627S-2 Grass Lined Swale With Stone Center
No. 628S Triangular Sediment Filter Dike

RELATED CROSS REFERENCE MATERIALS - Continued

City of Austin Standard Details
Designation Description
No. 628S-1 Hay Bale Dike
No. 629S-1 Brush Berm
No. 630S-1 Interceptor Dike
No. 631S-1 Interceptor Swale
No. 632S-1 Storm Inlet Sediment Trap
No. 633S-1 Landgrading
No. 634S-1 Level Spreader
No. 635S-1 Perimeter Dike
No. 636S-1 Perimeter Swale
No. 637S-1 Pipe Slope Drain (Flexible)
No. 637S-2 Pipe Slope Drain (Flexible)
No. 638S-1 Pipe Outlet Sediment Trap
No. 639S-1 Rock Berm
No. 641S-1 Stabilized Construction Entrance
No. 642S-1 Silt Fence
No. 643S-1 Stone Outlet Structure
No. 644S-1 Stone Outlet Sediment Trap

The Code of the City of Austin, Code of Ordinances, Volume 1
Designation Description
Article 14-11-181 Permit Required
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Article 14-11-189 Conditions for Permit Issuance
Article 14-11-190 Excavation Sequence and Permit Term

Texas Department of Transportation: Standard Specifications for
Construction and
Maintenance of Highways, Streets, and Bridges
Designation Description
Item No. 100 Preparing Right of Way
Item No. 110 Excavation
Item No. 112 Subgrade Widening
Item No. 132 Embankment
Item No. 150 Blading
Item No. 158 Specialized Excavation Work
Item No. 160 Furnishing and Placing Topsoil
Item No. 164 Seeding for Erosion Control
Item No. 204 Sprinkling
Item No. 210 Rolling (Flat Wheel)
Item No. 211 Rolling (Tamping)
Item No. 213 Rolling (Pneumatic Tire)
Item No. 260 Lime Treatment for Materials Used as Subgrade (Road
Mixed)
Item No. 265 Lime-Fly Ash (LFA) Treatment for Materials Used as
Subgrade

Texas Department of Transportation: Manual of Testing Procedures
Designation Description
Tex-103-E Determination of Moisture Content of Soil Materials
Tex-104-E Determination of Liquid Limit of Soils
Tex-105-E Determination of Plastic Limit of Soils
Tex-106-E Method of Calculating the Plasticity Index of Soils
Tex-114-E Laboratory Compaction Characteristics and
Moisture-

Density Relationship of Subgrade & Embankment
Soil
Tex-115-E Field Method for Determination of In-Place Density
of Soils

and Base Materials
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Item No. 130S
Borrow

130S.1 Description

This item shall govern required excavation, removal and proper utilization of materials
secured from sources, selected by the Contractor and approved by the Engineer or
designated representative. The compaction of embankments constructed from
borrow as provided herein shall conform to the appropriate sections of Specification
Item Nos. 132S, "Embankment" and 236S, “Proof Rolling”.

Borrow will be used only when indicated on the Drawings or directed by the Engineer
or designated representative and shall only be acquired from approved sources.

This specification is applicable for projects or work involving either inch-pound or SI
units. Within the text inch-pound units are given preference followed by SI units
shown within parentheses.

130S.2 Submittals

The submittal requirements of this specification item may include:

A. Identification of Class, source and characteristics (P.I., linear shrinkage, etc.) of

proposed borrow material, and

B. A plan for managing and maintaining borrow sites.

130S.3 Materials

All authorized borrow shall conform to one of the following classes:

Class A (Select Borrow)

Class A Borrow material shall consist of suitable granular material, free from
vegetation or other objectionable matter and reasonably free from lumps of
earth. When tested by standard TxDOT laboratory methods Tex-105-E, Tex-
106-E and Tex-107-E, the Class A Select Borrow, shall meet the following
requirements:

The Liquid Limit shall not exceed 45

The Plasticity Index shall not exceed 15

The bar linear shrinkage shall not be less than 2

Class B (Borrow)

Class B Borrow material shall consist of suitable non swelling [i.e. soils with a
plasticity index (P.I.) less than 20] earth material such as loam, clay or other
such materials that will form a stable embankment.

Class C (Topsoil)
See Standard Specification Item No. 601S.3(A)
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130S.4 Construction Methods

Prior to commencing this work, all required erosion control and environmental
measures shall be in place. All suitable materials removed from excavations shall be
used, insofar as practicable in the formation of embankments conforming to
Specification Item No. 132S, "Embankment", as otherwise indicated on the Drawings
or as directed by the Engineer or designated representative. The completed work
shall conform to the established alignment, grades and cross section as shown on the
Drawings. The additional material necessary to complete the work described above
shall be "Borrow" of the class specified.

The Contractor shall arrange for borrow from one of the following sources:

1. Existing borrow pit,

2. New borrow pit, or

3. Surplus excavated material from a site, with a site development permit.

The Contractor shall notify the Engineer 3 weeks prior to opening a pit or any other
borrow source to allow necessary testing for approval of materials. All borrow sites
shall comply with the requirements of the site development permit.

During construction, borrow sources shall be kept drained to permit final cross
sections to be measured, when required.

Borrow sites shall be managed and maintained to minimize the impact of the
appearance of the natural topographic features and at no time create a potential
hazard to the public.

130S.5 Measurement

Borrow will be measured by the cubic yard (cubic meters: 1 cubic meter is equal to
1.196 cubic yards) in its final position based upon the average end areas, calculated
from pre-construction cross sections and plan grades. The plan quantities for
Borrow or Topsoil will be used as the measurement for payment for this item.

130S.6 Payment

All work performed as required herein and measured as provided under
"Measurement" will be paid for at the unit bid price. The bid prices shall include full
compensation for furnishing all labor; all materials; all royalty and freight involved; all
hauling and delivering on the road; and all tools, equipment and incidentals
necessary to complete the work. Payment will not be made for unauthorized work.

Payment will be made under one of the following:

Pay Item No. 130S-A: Class A (Select Borrow), Plan Quantity Per Cubic Yard.

Pay Item No. 130S-B: Class B (Borrow), Plan Quantity Per Cubic Yard.

Pay Item No. 130S-T: Class C (Topsoil), Plan Quantity Per Cubic Yard.

End
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SPECIFIC CROSS REFERENCE MATERIALS
Specification 130S, “BORROW”

City of Austin Standard Specifications
Designation Description
Item No. 132S Embankment
Item No. 236S Rolling (Proof)

Texas Department of Transportation: Manual of Testing Procedures
Designation Description
Tex-105-E Determination of Plastic Limit of Soils
Tex-106-E Method of Calculating the Plasticity Index of Soils
Tex-107-E Determination of Bar Linear Shrinkage of Soils

RELATED CROSS REFERENCE MATERIALS
Specification 130S, “BORROW”

City of Austin Standard Contract Documents
Designation Description
00700 General Conditions

City of Austin Standard Specifications
Designation Description
Item No. 101S Preparing Right of Way
Item No. 102S Clearing and Grubbing
Item No. 110S Street Excavation
Item No. 111S Excavation
Item No. 230S Rolling (Flat Wheel)
Item No. 232S Rolling (Pneumatic Tire)
Item No. 234S Rolling (Tamping)
Item No. 602S Sodding for Erosion Control
Item No. 604S Seeding for Erosion Control
Item No. 610S Preservation of Trees and Other Vegetation
Item No. 622S Diversion Dike
Item No. 628S Sediment Containment Dikes
Item No. 642S Silt Fence

City of Austin Standard Details
Designation Description
No. 610S-1 Tree Protection Fence Locations
No. 610S-2 Tree Protection Fence, Type B Chainlink
No. 610S-3 Tree Protection Fence, Type B Wood
No. 610S-4 Tree Protection Fence, Modified Type A
No. 610S-5 Tree Protection Fence, Modified Type B
No. 621S-1 Diversion
No. 622S-1 Diversion Dike
No. 624S-1 Earth Outlet Sediment Trap
No. 625S-1 Grade Stabilization Structure
No. 626S-1 Grass Lined Swale
No. 627S-1 Grass Lined Swale With Stone Center
No. 628S Triangular Sediment Filter Dike
No. 628S-1 Hay Bale Dike
No. 629S-1 Brush Berm
No. 630S-1 Interceptor Dike
No. 631S-1 Interceptor Swale
No. 632S-1 Storm Inlet Sediment Trap
No. 633S-1 Landgrading
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No. 634S-1 Level Spreader
RELATED CROSS REFERENCE MATERIALS - Continued

Specification 130S, “BORROW”

City of Austin Standard Details
Designation Description
No. 635S-1 Perimeter Dike
No. 636S-1 Perimeter Swale
No. 637S-1 Pipe Slope Drain (Flexible)
No. 637S-2 Pipe Slope Drain (Flexible)
No. 638S-1 Pipe Outlet Sediment Trap
No. 639S-1 Rock Berm
No. 641S-1 Stabilized Construction Entrance
No. 642S-1 Silt Fence
No. 643S-1 Stone Outlet Structure
No. 644S-1 Stone Outlet Sediment Trap

Texas Department of Transportation: Standard Specifications for Construction and
Maintenance of Highways, Streets, and Bridges
Designation Description
Item No. 100 Preparing Right of Way
Item No. 110 Excavation
Item No. 132 Embankment
Item No. 158 Specialized Excavation Work
Item No. 160 Furnishing and Placing Topsoil
Item No. 164 Seeding for Erosion Control
Item No. 204 Sprinkling
Item No. 210 Rolling (Flat Wheel)
Item No. 211 Rolling (Tamping)
Item No. 213 Rolling (Pneumatic Tire)

Texas Department of Transportation:
Manual of Testing Procedures
Designation Description
Tex-103-E Determination of Moisture Content of Soil Materials
Tex-104-E Determination of Liquid Limit of Soils
Tex-114-E Laboratory Compaction Characteristics and Moisture-

Density Relationship of Subgrade & Embankment Soil
Tex-115-E Field Method for Determination of In-Place Density

of Soils and Base Materials
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Item No. 212S
Recycled Concrete Flexible Base

212S.1 Description

This item governs furnishing and placing a crushed recycled concrete base course.
“Recycled Concrete Flexible Base" shall be constructed on an approved, prepared surface in
one or more courses conforming to the typical sections and to the lines and grades, indicated
on the Drawings or established by the Engineer or designated representative.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text and accompanying tables, the inch-pound units are given preference followed
by SI units shown within parentheses.

212S.2 Submittals

The submittal requirements of this specification item may include:

A. Source, gradation and test results for the crushed recycled concrete material,

B. Notification that the crushed recycled concrete stockpile is completed and ready for
testing,

C. Certification of compliance with TXDOT DMS 11000, “Evaluating and Using Non-
hazardous Recyclable Material Guidelines”, and

D. Field density test results for in-place compacted flexible base,

212S.3 Material

A. Mineral Aggregate

The material shall be crushed recycled concrete meeting the requirements specified
herein. The material shall be from sources approved by the City and shall consist of
durable crushed recycled concrete that has been screened to the required gradation.

The recycled concrete material shall be free of reinforcing steel and other objectionable
materials and shall have no more than 1.5% deleterious material (when tested in
conformance with Tex-413-A) and 3000 ppm of soluble sulfates ASTM C1580).

Recycled concrete flexible base materials shall be tested according to the following
TxDoT standard test methods:

a) Preparation for Soil Constants and Sieve Analysis Tex-101-E

b) Liquid Limit1 Tex-104-E

c) Plastic Limit Tex-105-E

d) Plasticity Index Tex-106-E

e) Sieve Analysis Tex-110-E

f) Wet Ball Mill2 Tex-116-E
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g) Triaxial Test Tex-117-E, Part II

h) Deleterious Materials Tex-413-A

1.Plasticity Index shall be determined in accordance with Tex-107-E
(Linear Shrinkage) when liquid limit is unattainable as defined in Tex-
104-E.

2. When a soundness value is required on the drawings, the material
shall be tested in accordance with Tex-411-A.

The recycled concrete base material shall be stockpiled after crushing, then tested by
the City's designated laboratory and approved by the Engineer or designated
representative prior to being hauled to the Project.

The recycled concrete material shall be well graded and shall meet the following
requirements. Additives such as but not limited to lime, cement or fly ash shall not be
used to modify the aggregates to meet the requirements unless specified otherwise on
the drawings.

Sieve Designation Other Requirements % Retained

US SI

1 3/4" 45 mm 0

7/8" 22.4 mm 10-35

3/8" 9.5 mm 30-50

#4 4.75 mm 45-65

#40 425 m 70-85

Maximum Plasticity Index 10

Maximum Wet Ball Mill 42

Maximum Increase in passing #40 (425 m)
sieve from Wet Ball Mill Test 20

Minimum compressive strength when subjected to the triaxial test shall
be 35 psi at 0 psi lateral pressure [240 kiloPascal (kPa) at 0 kPa lateral
pressure] and 175 psi at 15 psi lateral pressure [1200 kiloPascal (kPa)
at 100 kPa lateral pressure].

B. Asphaltic Material

Prime Coat. Prime Coat shall conform to the requirements of Standard Specification
Item 306S, "Prime Coat", except for measurement and payment.

212S.4 Stockpiling, Storage and Management

A. Managing Material:

The stockpile shall be constructed on a relatively smooth area that has been cleared of
debris, weeds, brush, trees and grass. Stockpiles shall contain between 25,000 and
50,000 cubic yards (19,100 to 38,200 cubic meters). The stockpile shall be constructed
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using scrapers, bottom dumps or other similar equipment that allows dumping and
spreading without rehandling. The stockpile shall be constructed to allow dumping and
spreading in one direction only. The height of the stockpile shall not exceed the
capabilities of available equipment to make a full cut (bottom to top) on any of the four
sides.

A stockpile shall be completed before being tested by the City. The Contractor’s
supplier shall notify the City when a stockpile has been completed and is ready to be
tested. The stockpile shall not be added to after it has been tested.

The Contractor shall provide material only from stockpiles that have been inspected,
tested and accepted by the City. A ticket showing the date, source, stockpile number,
and net weight (mass) shall be provided to the Inspector with each load of material
delivered to the Project.

Because of its high absorptive properties, the recycled concrete material contained in a
stockpile can potentially lose strength with subsequent moisture addition. As a
consequence the City may require additional testing if an unprotected stockpile is
exposed to significant extended rainfall or a stockpile remains open for an extended
period of time.

Material shall be loaded from the stockpile by making successive vertical cuts through
its entire depth.

B. Test Sampling:

The Contractor’s supplier may choose the method of sample gathering for testing by the
City’s laboratory as follows:

1. The supplier shall make a full-height cut a sufficient distance into each side of the
stockpile to obtain a uniform sample. The four samples (one from each side of the
stockpile) shall then be combined and mixed into a single "test" specimen from which
the City's laboratory can obtain a sample.

2. As the stockpile is constructed, a perpendicular cut will be made across the
spreading direction at every two feet to four feet (0.6 to 1.2 meters) of height and the
sample used to start a "mini" stockpile. The process shall be repeated in two feet to
four feet (0.6 to 1.2 meter) increments of height, until the stockpile and the "mini"
stockpile are completed. Samples shall be obtained from the "mini" stockpile in the
same manner described in (1) above.

C. Testing and Acceptance:

When initial tests indicate that the material is unacceptable, the City may, if requested by
the Contractor’s supplier, sample and test the material one more time. The additional
sampling and testing shall be paid for by the supplier.

212S.5 Construction Methods

A. Preparation of Subgrade:

Recycled concrete flexible base shall not be placed until the Contractor has verified by
proof rolling that the subgrade has been prepared and compacted in conformity with
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Standard Specification Item 201S, "Subgrade Preparation," to the typical sections, lines
and grades indicated on the Drawings. Any deviation shall be corrected and proof rolled
prior to placement of the flexible base material.

The Contractor shall not place recycled concrete flexible base until the subgrade has
cured to the satisfaction of the Engineer or designated representative, regardless of
whether or not the subgrade has been successfully proof rolled. As a minimum, this will
be after the surface displays no damp spots and there is no evidence of “sponginess” in
the subgrade.

B. First Lift:

Immediately before placing the recycled concrete flexible base material, the subgrade
shall be checked for conformity with grade and section. The thickness of each lift of
flexible base shall be equal increments of the total base depth. No single lift shall be
more than six inches (150 mm) or less than three inches (75 mm) compacted thickness.

The material shall be delivered in approved vehicles. It shall be the responsibility of the
Contractor to deliver the required amount of material. If it becomes evident that
insufficient material was placed, additional material as necessary shall be delivered and
the entire course scarified, mixed and compacted.

Material deposited upon the subgrade shall be spread and shaped the same day unless
otherwise approved by the Engineer or designated representative. In the event inclement
weather or other unforeseen circumstances render spreading of the material impractical,
the material shall be spread as soon as conditions allow.

Additionally, if the material cannot be spread and worked the same day it is deposited,
the Contractor shall "close up" the dump piles before leaving the job site. “Closed up”
shall be defined as the use of a motor grader to blade all dump piles together, leaving no
open space between piles.

The material shall be spread, sprinkled, if required, then thoroughly mixed; bladed,
dragged and shaped to conform to the typical sections indicated on the Drawings.

All areas and "nests" of segregated coarse or fine material shall be corrected or removed
and replaced with well-graded material.

Each lift shall be sprinkled as required to bring the material to optimum moisture content,
and then compacted to the extent necessary to provide not less than the percent density
specified in Section P212S.5.D, "Density." In addition to the requirements specified for
density, the full depth of recycled concrete flexible base material shall be compacted to
the extent necessary to remain firm and stable under construction equipment. After each
section of recycled concrete flexible base material is completed, tests, as necessary, will
be made by the Engineer or designated representative. As a minimum, three in-place
density tests per section per day will be taken. If the material fails to meet the density
requirements, it shall be reworked as necessary to meet these requirements. All initial
density testing will be paid for by the City. All retesting shall be paid for by the
Contractor.

Throughout the entire operation, the surface of the material shall be maintained by
blading and, upon completion, shall be smooth and shall conform to the typical section
indicated on the Drawings and to the established lines and grades.
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In that area on which pavement is to be placed, any deviation in excess of 1/4 inch (6.5
mm) in cross section or 1/4 inch in a length of 16 feet (6.5 mm in a length of 5 meters)
measured longitudinally shall be corrected by loosening, adding or removing material,
and by reshaping and recompacting. All irregularities, depressions or weak spots shall
be corrected immediately by scarifying the areas affected, adding suitable material as
required, and by reshaping and recompacting. Should the lift, due to any reason or
cause, lose the required stability, density and/or finish before the surfacing is complete, it
shall be recompacted and refinished at the Contractor's expense.

C. Succeeding Lifts:

Construction methods for succeeding lifts shall be the same as prescribed for the first lift.
For that lift of the recycled concrete flexible base upon which the curb and gutter will be
constructed, as well as the last recycled concrete flexible base lift (i.e. top of the recycled
concrete flexible base), the Contractor shall check the surface of the lift for conformity to
the lines and grades by setting "blue tops" at intervals not exceeding 50 feet (15 meters)
on the centerline, at quarter points, at curb lines or edge of pavement, and at other points
that may be indicated on the Drawings.

When the thickness of a particular lift of the flexible base is in question, the Contractor
shall check the surface of the lift for conformity to the lines and grades by setting "blue
tops" at intervals not exceeding 50 feet (15 meters) on the centerline, at quarter points, at
curb lines or edge of pavement, and at other points that may be indicated on the
Drawings

D. Density:

The recycled concrete flexible base shall be compacted to not less than 100 percent
density as determined by TxDoT Test Method Tex-113-E.

Field density determination shall be made in accordance with TxDoT Test Method Tex-
115-E unless otherwise approved by the Engineer or designated representative. Each lift
of the recycled concrete flexible base shall also be tested by proof rolling in conformity
with Standard Specification Item 236S “Proof Rolling.”

E. Priming:

Because of its high absorptive properties, the recycled concrete material can potentially
lose strength if not protected from subsequent moisture addition. Consequently after the
recycled concrete flexible base material has been compacted to not less than 100
percent density, and tested by proof rolling, a prime coat will be applied in accordance
with Standard Specification Item 306S, "Prime Coat."

F. Curing:

Pavement materials, such as a tack coat or surface course, shall not be placed on the
primed surface until the prime coat has been absorbed into the recycled concrete base
course. At least 24 hours, or longer if designated by the Engineer or designated
representative, shall be allowed when cutback asphalt is used as the prime coat.

212S.6 Measurement
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"Recycled Concrete Flexible Base" will be measured by the cubic yard (cubic meters: 1 cubic
meter is equal to 1.308 cubic yards)(cubic meter: 1 cubic meter equals 1.196 cubic
yards), complete in place, as indicated in the Contract Documents.

212S.7 Payment

This item will be paid for at the contract unit bid price for "Recycled Concrete Flexible Base".
The unit bid price shall include full compensation for all work specified herein, including the
furnishing, hauling, placing and compacting of all materials; for rolling, proof rolling,
recompacting and refinishing; for all water required; for retesting as necessary; for priming; and
for all equipment, tools, labor and incidentals necessary to complete the Work.

Prime coat will not be measured fnor paid for directly but shall be included in the unit price bid
for Standard Specification Item P212S, "Recycled Concrete Flexible Base.”

Payment will be made under one of the following:

Pay Item No. P212S-A: Recycled Concrete Flexible Base Per Cubic Yard.

END

SPECIFIC CROSS REFERENCE MATERIALS

City of Austin Standard Specifications
Designation Description
Item No. 201S Subgrade Preparation
Item No. 236S Proof Rolling
Item No. 306S Prime Coat

Texas Department of Transportation: Standard Specifications for
Construction and Maintenance of Highways, Streets, and Bridges
Designation Description
Tex-101-E Preparation of Soil and Flexible Base Materials for Testing
Tex-104-E Determination of Liquid Limit of Soils
Tex-105-E Determination of Plastic Limit of Soils
Tex-106-E Method of Calculating the Plasticity Index of Soils
Tex-107-A Determination of Bar Linear Shrinkage of Soils
Tex-110-E Determination of Particle Size Analysis of Soils
Tex-113-E Laboratory Compaction Characteristics and Moisture-Density

Relationship of Base Materials and Cohesionless Sands
Tex-115-E Field Method for Determination of In-Place Density of Soils and Base

Materials
Tex-116-E Ball Mill Method for Determination of the Disintegration of Flexible

Base Material
Tex-117-E Triaxial Compression Tests for Disturbed Soils and Base Materials
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Tex-411-A Soundness of Aggregate By Use Of Sodium Sulfate Or Magnesium
Sulfate

Tex-413-A Determination of Deleterious Material in Mineral Aggregate

Texas Department of Transportation: Departmental Material Specifications
Designation Description
DMS 11000 Guidelines for Evaluating and Using Nonhazardous Recyclable Materials

(NRMs) in TxDOT Projects

American Society for Testing and Materials (ASTM)
Designation Description
ASTM C-1580 Standard Test Method for Water-Soluble Sulfate in Soil

RELATED CROSS REFERENCE MATERIALS

City of Austin Standard Specifications
Designation Description
Item No. 210S Flexible Base

City of Austin Standard Details
Designation Description
No. 1000S-2 Flexible Base with Asphalt Surface Trench Repair-Existing Pavement
No. 510S-3 Typical Trench with Paved Surface
No. 1000S Bus Stop Paving
No. 1000S-10 Local Street Sections
No. 1000S-11(1) Residential and City of Austin Neighborhood Collector Street Sections
No. 1000S-11(2) Industrial and Commercial Collector Street Sections
No. 1000S-12(1) Primary Collector Street Sections
No. 1000S-12(2) Primary Arterial Street Sections
No. 1000S-13(1) Minor Arterial Street Sections (4 Lanes)
No. 1000S-13(2) Minor Arterial Street Sections-(4 Lanes divided)
No. 1000S-14 Major Arterial Street Sections

City of Austin Utility Criteria Manual
Designation Description
Section 5.8.2 Flexible Base
Section 5.7.3 Flexible Base with Asphalt Surface
Section 5.9.1 Excavation in Alley

City of Austin Transportation Criteria Manual
Designation Description
Section 3.2.0 General Criteria
Section 3.4.3 .D Layer Data-Minimum Thickness
Table 3-1 Minimum Layer Thickness
Section 3.4.3 .F Layer Data- Minimum Thickness
Table 3-2 Layer Thickness Increment
Section 3.4.3 .J Layer Data- Stiffness Coefficient
Table 3-3 Stiffness Coefficient
Table 3-9 Recommended Salvage values
Table 3-10 AASHTO Layer Coefficients
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Item No.320S
Two Course Surface Treatment

320S.1 Description

This item shall govern the construction of a wearing surface composed of a double
application of asphaltic material, each covered with aggregate, constructed on existing
pavements, a prepared base course or surface in accordance with these specifications.

This specification is applicable for projects or work involving either inch-pound or SI
units. Within the text, the inch-pound units are given preference followed by SI units
shown within parentheses.

320S.2 Submittals

The submittal requirements of this specification item include:

A. Recommended design mix (asphaltic material, aggregate type, modifier type
and %)

B. Test results on the asphaltic material (Viscosity, penetration, solubility,
ductility, stability, distillation test, residue tests, etc.).

C. Test results on the aggregate (gradation and percent wear).

D. Characteristics (i.e. manufacturer, rate of application, speed, etc.) of the
proposed distributor and aggregate spreader.

E. List of facilities and equipment proposed for temperature measurements.

F. List of facilities and equipment proposed for storage and handling of
asphaltic materials.

320S.3 Materials

All material shall be of the type(s) and grade(s) shown on the Drawings and shall
conform to the pertinent material requirements for the following items:

A. Asphaltic Materials

The asphaltic materials used shall conform to Item No. 301S, "Asphalts, Oils
and Emulsions" as follows:

1. Air Temperature 65 to 80
0
F (18 to 27

0
C), HFRS-2

2. Air Temperature over 81
0
F (27

0
C), RS-2
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B. Aggregate

The aggregate materials shall conform to Item No. 302S, "Aggregate for
Surface Treatments" as follows:

1. First Course

Grade 3

2. Second Course

Grade 5

C. Aggregate (Stockpiled)

When the Drawings include the Item, "Aggregate (Stockpiled)", aggregate of
the type and grade specified for the surface treatment shall be stockpiled
within the limits of the project at sites designated on the drawings or as
directed by the Engineer or designated representative. Stockpile sites shall
be leveled, if required and prepared as specified herein. The Contractor
shall load, haul, distribute and apply the stockpiled aggregate in accordance
with specification requirements governing for this item. The stockpile areas
and remaining stockpiles shall be left in a neat condition satisfactory to the
Engineer or designated representative.

D. Temporary Pavement Markings

Temporary pavement markings shall conform to Item No. 864S, "Abbreviated
Pavement Markings".

320S.4 Construction Methods

Prior to commencement of this work, all required erosion control and tree protection
measures shall be in place and the utilities located and protected as specified in the City
of Austin Standard Contract Documents, Section 00700, "General Conditions".
Construction equipment shall not be operated within the drip line of trees unless
otherwise indicated. Construction materials shall not be stockpiled under the canopies of
trees. Excavation or embankment materials shall not be placed within the drip line of
trees until tree wells are constructed.

The two course surface treatment shall be applied when the air temperature is above
500F (100C) and rising. Air temperature shall be taken in the shade and away from
artificial heat. The two course surface treatment shall not be applied when the
temperature of the roadway surface is below 60

0
F(16

0
C).

When latex modified asphalt cement is specified, the two course surface treatment shall
be applied when the air temperature is above 70

o
F (21

0
C) and rising. Air temperature

shall be taken in the shade and away from artificial heat. The two course surface
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treatment shall not be applied when the temperature of the roadway surface is below
70

0
F(21

0
C).

Asphaltic material shall not be placed when general weather conditions, in the opinion of
the Engineer or designated representative, are not suitable.

The area to be treated shall be cleaned of dirt, dust or other deleterious matter by
sweeping or other approved methods. If deemed necessary by the Engineer or
designated representative, the surface shall be lightly sprinkled just prior to the first
application of asphaltic material.

The Contractor shall be responsible for the proper preparation of all stockpile areas
before aggregates are placed thereon, including leveling, cleaning of debris necessary
for protection of the aggregate to prevent any contamination thereof and clean up of any
stockpile area at the completion of the work.

All storage tanks, piping, retorts, booster tanks and distributors used in storing or
handling asphaltic materials shall be kept clean and in good operating condition at all
times and shall be operated in such manner that there will be no contamination of the
asphaltic material with foreign material. It shall be the responsibility of the Contractor to
provide and maintain in good working order a recording thermometer at the storage
heating unit at all times.

Application temperatures will be determined by weather conditions within the limits
recommended in Specification Item 301S, “Asphalts, Oils and Emulsions”, as
determined by the Engineer or designated representative.

The Contractor shall provide all necessary facilities for determining the temperature of
the asphaltic material in all of the heating equipment and in the distributor for
determining the rate at which it is applied and for securing uniformity at the junction of
two distributor loads. The distributor shall have been calibrated within three (3) years
from the date it is first used on this project. The Contractor shall furnish the Engineer or
designated representative with an accurate and satisfactory record of such calibration.
After beginning the work, should the rate of the asphaltic material appear to be
inappropriate, the distributor shall be adjusted to provide a satisfactory rate before
proceeding with the work.

When a uniform application of asphaltic material is not being achieved, the Engineer or
designated representative may require that the Contractor provide an operator at the
rear of the distributor to manually control the spray bar operations.

Asphaltic material for each course may be applied for the full width of the surface
treatment in one application, unless the width exceeds 26 feet (8 meters). No traffic or
hauling will be permitted over the freshly applied asphaltic material. The asphaltic
material shall not be applied until immediate covering is assured.

A. First Course
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Asphaltic material for the first course shall be applied on the clean surface by
an approved type of self-propelled pressure distributor so operated as to
distribute the material, evenly and smoothly, under a pressure necessary for
proper distribution at a rate of 0.30 to 0.35 gallons per square yard (1.4 to 1.6
liters per square meter) or as directed by the Engineer or designated
representative.

Aggregate for the first course shall be immediately and uniformly applied and
spread by an approved self-propelled continuous feed aggregate spreader,
unless otherwise indicated or authorized by the Engineer in writing. The
aggregate shall be applied at the approximate rate of 15 to 20 lbs. per
square yard (8 to 11 kilograms per square meter) or as directed by the
Engineer or designated representative. The Contractor shall be responsible
for the maintenance of the surface of the first course until the second course
is applied.

The entire surface shall then be broomed, bladed or raked as required by the
Engineer and shall be thoroughly rolled in accordance with Specification Item
230S, “Rolling (Flat Wheel)” with power rollers of the three-wheel or tandem,
self-propelled type, weighing not less than 3 tons (2.7 megagrams) nor more
than 6 tons (5.4 megagrams). All wheels shall be flat.

In lieu of the rolling equipment specified, the Contractor may, upon written
permission from the Engineer or designated representative, operate other
compacting equipment that will produce equivalent relative compaction in the
same period of time as the specified equipment. If the substituted
compaction equipment fails to produce the desired compaction within the
same period of time as would be expected of the specified equipment, as
determined by the Engineer or designated representative, its use shall be
discontinued. Rollers shall be maintained in good repair and condition and
shall be approved by the Engineer or designated representative prior to their
use.

B. Second Course

It is the intent of this specification that the application of asphalt and
aggregate for the second course be applied within the same day or
immediately thereafter and prior to opening the roadway to traffic.

The second course shall consist of asphaltic material and aggregate applied
and covered in the manner specified for the first application. The surface
shall then be broomed, bladed or raked as required by the Engineer or
designated representative and thoroughly rolled in accordance with Standard
Specification Item 232S, “Rolling (Pneumatic Tire)” with a pneumatic tire
roller. Asphaltic materials for the course shall be applied at the rate of 0.25
gallons per square yard (1.1 liters per square meter) or as directed by the
Engineer or designated representative. Aggregate for the second course
shall be applied at the rate of 14 to 18 lbs. per square yard (7.5 to 10
kilograms per square meter) or as directed by the Engineer or designated
representative.
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The Contractor shall be responsible for the maintenance of the surface
treatment until the work is accepted by the Engineer or designated
representative. All holes or failures in the surface shall be repaired by use of
additional asphalt and aggregate. All fat or bleeding surfaces shall be
covered with approved cover material in such a manner that the asphaltic
material will not adhere to or be picked up by the wheels of vehicles.

Temporary pavement markings shall be placed in accordance with Item No.
864S, "Abbreviated Pavement Markings".

320S.5 Measurement

A "Two Course Surface Treatment" application shall be measured by the square yard
(square meter: 1 square meter equals 1.196 square yards) of completed and accepted
two-course surface treatment.

320S.6 Payment

The work performed and materials furnished as prescribed by this item and measured
as provided under "Measurement" will be paid at the unit bid price for two course
surface treatment. The price shall each include full compensation for: a) cleaning and
sprinkling the base; furnishing, preparing, hauling and placing all materials, and rolling,
b) all freight involved; c) all manipulations, labor, tools, equipment cleanup, and
temporary pavement markings and d) all incidentals necessary to complete the work.

Payment will be made under the following:

Pay Item No. 20S-A: Two Course Surface Treatment
Plan Quantity

Per Square Yard, Plan
Quantity

End
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SPECIFIC CROSS REFERENCE MATERIALS
Specification Item 320S "Two Course Surface Treatment”

City of Austin Standard Specifications
Designation Description
Item No. 232S Rolling (Pneumatic Tire)
Item No. 301S Asphalts, Oils and Emulsions
Item No. 302S Aggregates for Surface Treatments
Item No. 642S Silt Fence (SF)
Item No. 864S Abbreviated Pavement Markings

RELATED CROSS REFERENCE MATERIALS
City of Austin Standard Contract Documents
Designation Description
Section 00700 General Conditions

City of Austin Standard Specifications
Designation Description
Item No. 206S Asphalt Stabilized Base
Item No. 210S Flexible Base
Item No. 306S Prime Coat
Item No. 307S Tack Coat
Item No. 310S Emulsified Asphalt Treatment
Item No. 311S Emulsified Asphalt Repaving
Item No. 312S Seal Coat
Item No. 340S Hot Mix Asphaltic Concrete Pavement
Item No. 341S Paving Fabric
Item No. 350S Heating, Scarifying and Repaving
Item No. 351S Recycling Agent

City of Austin Standard Details
Designation Description
1000S-10 Local Street Sections
1000S-11(1) Residential and Neighborhood collector Street Sections
1000S-11(2) Industrial and Collector Street Sections
1000S-12(1) Primary Collector Street Sections
1000S-12(2) Primary Arterial Street Sections
1000S-13(1) Minor Arterial Street Sections (4 Lanes)
1000S-13(2) Minor Arterial Street Sections- (4 Lanes divided)
1000S-14 Major Arterial Street

Texas Department of Transportation: Standard Specifications for Construction
And Maintenance of Highways, Streets, and Bridges
Designation Description
Item 300 Asphalts, Oils and Emulsions
Item 301 Asphalt Antistripping Agents
Item 310 Prime Coat (Cutback Asphaltic Materials)
Item 314 Emulsified Asphalt Treatment
Item 316 Surface Treatments
Item 345 Asphalt Stabilized Base (Plant Mixed)
Item 354 Planing and/or Texturing Pavement
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Item No. 340S
Hot Mix Asphaltic Concrete Pavement

340S.1 Description

This item shall govern base, level up, and pavement surface courses composed of a compacted
mixture of aggregate and asphaltic cement mixed hot in a mixing plant. The hot mix asphaltic
(HMA) concrete pavement shall be constructed on a previously completed and approved
subgrade, subbase material, base material, concrete slab or existing pavement.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text and accompanying tables, the inch-pound units are given preference followed by
SI units shown within parentheses.

340S.2 Submittals

The submittal requirements of this specification item may include:

A. A mix design submittal including the plant corrected Job Mix Formula (JMF) for the hot mix
asphaltic concrete,

B. Certification that the aggregate materials meet appropriate quality requirements.

C. Particle-size gradation and specific gravity tests on all aggregate materials.

D. Certification that the asphalt cement for paving materials meet appropriate quality
requirements.

340S.3 Materials

The Contractor shall furnish materials to meet the requirements specified herein and shall be
solely responsible for the quality and consistency of the product delivered to the Project.

A. Aggregate: The aggregate shall be composed of coarse aggregate, a fine aggregate and, if
required or allowed, mineral filler and reclaimed asphalt pavement (RAP). RAP use will be
allowed in all base course mixtures except as specifically excluded herein, in the Contract
Documents or on the Drawings, provided no more than 20% RAP is used.

RAP use will not be permitted in pavement surface courses.

Aggregates shall meet the quality requirements of Table 1 and other requirements as
specified herein. The aggregate contained in RAP will not be required to meet Table 1
requirements unless indicated otherwise on the Drawings.

1. Coarse Aggregate: Coarse aggregate is defined as that part of the aggregate retained
on the No. 10 (2.00 mm) sieve and shall consist of clean, tough, durable fragments of
crushed stone or crushed gravel of uniform quality throughout.

Gravel from each source shall be crushed to the extent that it has a minimum of 85% of
the particles retained on the No. 4 (4.75 mm) sieve with two or more mechanically
induced crushed faces as determined by TxDOT Test Method TEX-460-A (Part I). The
material passing the No. 4 (4.75 mm) sieve and retained on the No. 10 (2.00 mm) sieve
must be the produced from crushing aggregate that was originally retained on the No. 4
(4.75 mm) sieve.

2. Reclaimed Asphalt Pavement (RAP): RAP is defined as a salvaged, milled, pulverized,
broken or crushed asphaltic pavement. The RAP to be used in the mix shall be
crushed or broken to the extent that 100 percent will pass the 2-inch (50 mm) sieve.
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The RAP shall be stockpiled in such a manner that assures that it will not become
contaminated by dirt or other objectionable materials. Unless indicated otherwise on
the Drawings, stockpiled, crushed RAP must not exhibit a decantation more than 5
percent or a plasticity index more than 8, when tested in accordance with TxDOT Test
Method Tex-406-A, Part I, or Test Method Tex-106-E, respectively.

3. Fine Aggregate: Fine aggregate is defined as that part of the aggregate passing the
No. 10 (2.00 mm) sieve and shall be of uniform quality throughout. A maximum of 15
percent of the total aggregate may be field sand or other uncrushed fine aggregate.

Screenings shall be supplied from sources whose coarse aggregate meets the
abrasion and magnesium sulfate soundness loss requirements shown in Table 1.

a) Unless indicated otherwise on the Drawings, stone screenings, which are the
product of a rock crushing operation, are required and shall meet the following
gradation requirements when tested in accordance with TxDOT Test Method Tex-
200-F, Part I.

Material Percent by Weight (Mass)

Passing 3/8 inch (9.50 mm) sieve........................100

Passing No. 10 (2.00 mm) sieve.......................70-100

Passing No. 200 ( 75 µm) sieve.........................0-15

b) Crushed gravel screenings may be used with, or in lieu of, stone screenings only
when indicated on the Drawings. Crushed gravel screenings must be the product
of crushing aggregate that was originally retained on the No. 4 (4.75 mm) sieve and
must meet the gradation for stone screenings shown above.

4) Mineral Filler: Mineral filler shall consist of thoroughly dried stone dust, Portland
cement, fly ash, lime or other mineral dust approved by the Engineer or designated
representative. The mineral filler shall be free from foreign matter.

Portland cement manufactured in a cement kiln fueled by hazardous waste shall be
considered as an approved product if the production facility is authorized to operate
under regulation of the Texas Natural Resource Conservation Commission (TNRCC)
and the U. S. Environmental Protection Agency (EPA). Supplier shall provide current
TNRCC and EPA authorizations to operate the facility.

Fly ash obtained from a source using a process fueled by hazardous waste shall be
considered as an approved product if the production facility is authorized to operate
under regulation of the Texas Natural Resource Conservation Commission (TNRCC)
and the U. S. Environmental Protection Agency (EPA). Supplier shall provide current
TNRCC and EPA authorizations to operate the facility.

The addition of baghouse fines or other collected fines will be permitted if the mixture
quality is not adversely affected in the opinion of the Engineer or designated
representative. In no case shall the amount of material passing the No. 200 (75 µm)
sieve exceed the tolerances of the job-mix formula or the master gradation limits.

When tested by TEX-200-F (Part I or Part III, as applicable), the mineral filler shall
meet the following gradation requirements. Baghouse fines are not required to meet
the gradation requirements.
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Material Percent by Weight (mass)

Passing No. 30 (600 µm) Sieve............................………95 - 100

Passing No. 80 (187.5 µm) Sieve, not less than..................75

Passing No. 200 (75 µm) Sieve, not less than................... 55

TABLE 1: AGGREGATE QUALITY REQUIREMENTS *

Requirement Test Method Amount

COARSE AGGREGATE

Deleterious Material, percent, maximum Tex-217-F, I 1.5

Decantation, percent, maximum Tex-217-F, II 1.5

Los Angeles Abrasion, percent, maximum Tex-410-A 40

Magnesium Sulfate Soundness Loss
5 cycle, percent, maximum

Tex-410-A 30

FINE AGGREGATE

Linear Shrinkage, maximum Tex-107-E, II 3

COMBINED AGGREGATES

Sand Equivalent Value, minimum Tex-203-F 45

* - Aggregates, without added mineral filler or additives, combined as used in the job-mix
formula (Plant Corrected).

B. Asphaltic Material

1. Paving Mixture. Asphalt cement for the paving mixture shall conform to the
requirements of Standard Specification Item No. 301S, “Asphalts, Oils and Emulsions”,
for AC-20 or PG64-22, Styrene (SBS) Modified Asphalt Cement, AC-SBS Blend AC-
45P or PG76-22S, unless otherwise indicated in the Project Documents.

2. Tack Coat: Tack Coat shall conform to Standard Specification Item No. 307S, “Tack
Coat”.

C. Additives: Additives to facilitate mixing and/or improve the quality of the asphaltic mixture
or tack coat may be used with the authorization of the Engineer or designated
representative. The Contractor may choose to use either lime or a liquid anti-stripping
agent to reduce moisture susceptibility of the aggregate.

340S.4 Paving Mixtures

An asphalt mixture design is developed by a laboratory process, which includes the determination
of the quality and quantity of the asphalt cement and the individual aggregates, and the testing of
the combined mixture (Laboratory Design). The Laboratory Design is subsequently revised to
produce an appropriate job mix formula.

The job mix formula (JMF) lists the quantity of each component to be used in the mix after the
laboratory design has been adjusted by running it through a particular plant (i.e. the mix design is
Plant Corrected). The JMF will be the standard to which the Acceptance Plan will be applied.
The JMF of one drum or batching unit shall not be used for another unit.

The Contractor shall submit to the Engineer on forms provided by the Engineer or designated
representative, an asphalt mixture design reviewed, signed and sealed by a Registered
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Professional Engineer licensed in the State of Texas or certified by a TxDOT Level II Certified
Asphalt Technician. An asphalt mixture design shall be submitted for a comprehensive review
every two (2) years. Mix designs older than one year will not be accepted without a review of
current test data of the proposed materials and current mix design to ensure that the materials
meet specification requirements.

The JMF (Plant Corrected) shall be submitted to the Engineer or designated representative on a
form provided by the Engineer through the Construction Inspector or Project Manager of the
Project for review, for each individual Project, a minimum of three (3) working days before the
mixture is to be placed. Under no circumstances will a mixture be placed before its use is
reviewed and approved by the Engineer or designated representative.

Performance of the mix design shall remain the responsibility of the Contractor.

A. Mixture Design: The mix shall be designed in accordance with TxDOT Construction
Bulletin C-14 and Test Method Tex-204-F to conform with the requirements herein. The
master grading limits of the appropriate type and the JMF will be plotted on a graduated
chart with sieve sizes raised to the 0.45 power and will be submitted to the Engineer or
designated representative with the asphalt mixture design.

The Bulk Specific Gravity of aggregates in RAP will be determined on extracted
aggregates.

B. Types: The blend of coarse aggregate, fine aggregate, and mineral filler, if allowed, that is
established by TxDOT Test Method Tex-200-F, Dry Sieve Analysis, shall conform to the
master gradation shown in Table 2 for the type of specified mixture. The voids in the
mineral aggregate (VMA) will be determined as a mixture design requirement only, in
accordance with TxDOT Test Method Tex-207-F, and shall not be less than the value
indicated in Table 2.

TABLE 2: Master Grading - Percent Passing by Weight (Mass) or Volume

Sieve Size

US (SI)

Type A
Coarse Base

Type B
Fine Base

Type C
Coarse Surface

Type D
Fine Surface

Type F
Fine Mixture

1-1/2” (37.5 mm) 100

1-1/4” ” (31 mm) 95-100

1” (25 mm) 100

7/8” (22 mm) 70-90 95-100 100

5/8 (15.5 mm)” 75-95 95-100

1/2” (12.5 mm) 50-70 100

3/8” (9.5 mm) 60-80 70-85 85-100 100

1/4” (6.25 mm) 95-100

No. 4 (4.75 mm) 30-50 40-60 43-63 50-70

No. 10 (2.00 mm) 20-34 27-40 30-40 32-42 32-42

No. 40 (425 µm) 5-20 10-25 10-25 11-26 9-24

No. 80 (187.5 µm) 2-12 3-13 3-13 4-14 3-13

No. 200 (75 µm) 1-6* 1-6* 1-6* 1-6* 1-6*

VMA % minimum 11 12 13 14 15

Rec. Min. Lift 3” (75 mm) 2” (50 mm) 1-3/4” (45 mm) 1” (25 mm) 3/4” (20 mm)
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C. Tolerances: Fluctuations in the aggregate gradation and asphalt content of the Job Mix
Formula (JMF) shall not vary by more than the following criteria but the aggregate gradation
shall be limited to the range of the master gradation as established by TEX-210-F.

SIEVES Percent By Weight (Mass)

2" ” (50 mm) Sieve through No. 10 ” (2.00 mm) Sieve

No. 40 (425 µm) through No. 200 (75 µm) Sieve

Asphalt Content

5.0

 3.0

0.5

D. Stability and Density: The mixture shall be designed at or near optimum density, as
indicated on the Drawings, to conform to the following percent of Maximum Theoretical
Density as measured by TxDOT Test Method TEX-227-F and Stability conforming to
TxDOT Test Method TEX-208-F. The laboratory mixture shall be molded in accordance
with TxDOT Test Method TEX-206-F and the Bulk Specific Gravity determined in
accordance with TxDOT Test Method TEX-207-F.

Optimum
Laboratory
Density (%)

Laboratory
Density (%)

Min. Max. Stability

Local Streets Surface Courses
Collectors & Arterials Surface Courses
All Base Courses

96
96
96

94.5 97.5
94.5 97.5
94.5 97.5

35 Min.
40-60

35 Min.

E. Job Mix Formula Field Adjustments: The Contractor shall produce a mixture of uniform
composition closely conforming to the reviewed JMF, that falls within the limits of the
tolerances given above and the Acceptance Plan.

If it is determined by the City of Austin that adjustments to the JMF are necessary to
achieve the specified requirements, the Engineer or designated representative may allow
adjustments of the JMF within the following limits without a laboratory redesign of the
mixture. The adjusted JMF shall not exceed the master grading criteria for the type of
mixture specified. The proposed JMF adjustments shall not exceed 5 percent on any one
sieve, ½-inch (12.5 mm) size and larger, or 3 percent on the sieve size below the 1/2-inch
(12.5 mm) sieve of the JMF (Plant Corrected) reviewed for the Project.

When the proposed adjustments exceed either the 5 or 3 percent limits, and the Engineer
or designated representative determines that the impact of these changes may adversely
affect pavement performance, a new laboratory mixture design will be required.

The asphalt content may be adjusted with the concurrence of the Engineer or designated
representative to maintain desirable laboratory density near the optimum value while
achieving other mix requirements. However, increasing the asphalt content of the mixture
in order to reduce pavement air voids will not be allowed. Also, if the percent air voids is
determined to be less than 4 percent, adjustments shall be made to the plant production by
the Contractor, within the tolerances as outlined above, so that an adequate air void level
is attained.

340S.5 Equipment

The trucks that deliver the hot mix asphalt concrete material to the project shall be of sufficient
number to insure a continuous paving operation. All equipment used for the production,
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placement and compaction of the mixture shall be maintained in good repair and operating
conditions to the satisfaction of the Engineer or designated representative. All equipment shall
be made available for inspection. If the Engineer or designated representative expresses
concern about the condition of any equipment, it shall not be used until it is repaired to the
satisfaction of the Engineer or designated representative.

A. Mixing Plants: Plants may be of the weigh-batch type, the modified weigh-batch type or
drum-mix type equipped with suitable material conveyers, power units, mixing equipment,
aggregate proportioning devices, dryers, bins, dust collectors and sensing and recording
devices as appropriate for the mixing plant type. The mixing plants shall meet the
requirements specified in Section 340.4, ‘Equipment’ of TxDOT Specification Item No. 340,
“Hot Mix Asphaltic Concrete Pavement”.

B. Spreading and Finishing Paving Machine: The paving machine shall be self-propelled and
equipped with a heated compacting screed capable of producing a finish surface meeting
the requirements of the street cross-section indicated on the Drawings and all surface
criteria. Extensions to the screed shall have the same heating and compacting capabilities
as the primary unit, except for use on variable depth tapered areas and/or as approved by
the Engineer or designated representative.

The paving machine shall be equipped with an approved automatic dual longitudinal screed
control system and an automatic transverse screed control system. The longitudinal
controls shall be capable of operating from any longitudinal grade reference including a
string line, ski, mobile string line or matching shoe. Unless indicated otherwise on the
Drawings, the Contractor may use any one of these grade references. The selected grade
reference equipment shall be maintained in good operating condition by personnel trained
in the use of the specific type of equipment.

The Contractor shall furnish all labor and equipment required for establishing and
maintaining appropriate grade reference.

C. Rollers: The Contractor shall select rollers conforming to Item 230S, “Rolling (Flat Wheel)”
and Item 232S, “Rolling (Pneumatic Tire)”. Rollers that do not conform to these
requirements shall be immediately removed from the Project.

D. Motor Grader: A self-propelled power motor grader may only be used, when its use is
approved by the Engineer or designated representative. It shall have a blade of not less
than 12 feet (3.66 meters) and a wheelbase of not less than 16 feet (4.88 meters). Smaller
graders may be used for small irregular areas when approved by the Engineer or
designated representative.

E. Material Transfer Equipment: Equipment for transferring the HMA mixture from the hauling
units or the roadbed to the spreading and finishing machine will be allowed unless indicated
otherwise on the Drawings.

Windrow pick-up equipment, if permitted by the Engineer or designated representative,
shall be constructed in such a manner that substantially all of the HMA mixture deposited on
the roadbed is picked up and loaded into the spreading and finishing machine. The HMA
mixture shall not be contaminated with foreign material. The loading equipment shall be
designed so that it does not interfere with the spreading and finishing machine in obtaining
the required line, grade and surface without resorting to hand finishing.

F. Straightedges and Templates: The Contractor shall provide a ten-foot (3.05 meter)
straightedge acceptable to the Engineer or designated representative for surface testing.
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Satisfactory templates shall be provided as required by the Engineer or designated
representative.

340S.6 Stockpiling Aggregates

Aggregates shall be stockpiled to facilitate blending. When the aggregate is not stockpiled on a
hard, non-contaminant base, the bottom six-inch (150 mm) depth of the stockpiles shall not be
used in asphaltic mixtures. Where space is limited at the plant site, the aggregate stockpiles
shall be separated by walls or other appropriate barriers.

Aggregates shall be stockpiled and handled in a manner that will insure minimization of
segregation and contamination. Aggregate and RAP stockpiles shall only contain material from
a single source.

340S.7 Mixture Temperature

The Contractor shall select a target temperature for discharge of the HMA mixture from the
mixer between 250

o
F (120

o
C) and 350

o
F (176

o
C) that is suitable to weather and Project

conditions. The target temperature shall be reported to the Engineer or designated
representative daily and recorded in the Daily Progress Report. The HMA mixture temperature
shall not vary by more than 25oF (14oC) from the target temperature for discharge from the
mixer. HMA mixtures that are discharged from the mixer at a temperature exceeding 360

o
F

(182
o
C) or a temperature more than 50

o
F (28

o
C) below the target temperature shall not be

accepted and shall not be placed on the Project.

340S.8 Mixture Storage

A surge-storage system may be used to minimize production interruptions during a normal day
of operation. When approved by the Engineer or designated representative, overnight storage
of HMA mixture in insulated storage bins may be used provided that material temperature and
physical properties of the HMA mixture are not adversely affected. HMA mixtures that include
hardened lumps shall not be used. Stored HMA mixtures shall not be exempt from any
requirements provided in this specification.

When a surge-storage system is used, it shall be equipped with a device such as a gob hopper
or other device approved by the Engineer or designated representative to prevent segregation in
the surge-storage bin.

340S.9 Mixture Moisture Content

Hot mix asphalt (HMA) mixtures produced from any plant shall not have a moisture content in
excess of 1 percent by weight (mass) when discharged from the mixer. The moisture content
shall be determined in accordance with TxDOT Test Method Tex-212-F, Part II, except that the
sample shall be left in the oven a total of not less than four (4) hours.

340S10 Construction Methods

A General: The Contractor shall be responsible for the production, transportation, placement
and compaction of the specified HMA paving mixture to the requirements of this
specification. The Contractor shall also be responsible for providing a safe environment for
inspection personnel to inspect the equipment and to acquire samples.
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All hot mix asphalt concrete pavement surface courses shall be placed with a spreading
and finishing (lay-down) machine only. All hot mix asphalt concrete pavement base layers
with the possible exception of the first lift of the base layer shall also be placed with a
spreading and finishing (lay-down) machine. Longitudinal pavement joints shall be located
under the proposed lane lines. Density tests shall be taken prior to opening to traffic.

The first lift of a base layer may be placed with a motor grader if approved in advance by
the Engineer or designated representative. The loose measure thickness of this first lift
shall not exceed 6 inches (150 mm). If placed with a motor grader, the first lift shall
achieve a minimum in-place relative density of 89% as determined by TxDOT test
procedures TEX-207-F and TEX-227-F. All subsequent lifts should be placed with a
spreading and finishing (lay-down) machine and shall be subject to the requirements of
Section 340S.12, “Acceptance Plan”. Density tests will be taken randomly to confirm
compliance with the specification requirements.

For hot mix asphalt overlays, an automatic screed shall be used with outriggers.

Any material delivered to the Project that by visual inspection can reasonably be expected
not to meet specification requirements (i.e. segregated or burned material, deficient or
excess asphalt, low mixing temperature, visible contaminants, etc.), as determined by the
Engineer or designated representative, shall not be used or left in place.

Equipment shall be inspected prior to use and, if found to be defective or in an operating
condition that could potentially affect the quality of the finished pavement, as determined
by the Engineer or designated representative, its use shall not be allowed. Leakage of
fuels, oils, grease, hydraulic or brake fluids or other contaminants onto the prepared
surface or newly-laid HMA layer will not be allowed and may require replacement of the
affected pavement area.

The HMA paving mixture, when placed with a spreading and finishing machine, shall not be
placed when the air temperature is below 50

o
F (10

o
C) and is falling, but it may be placed

when the air temperature is above 40
o
F (4

o
C) and is rising.

The paving mixture, when used as a level-up course or when spread with a motor grader,
shall not be placed when the air temperature is below 60

o
F (15

o
C) and is falling, but it may

be placed when the air temperature is 50
o
F (10

o
C) and is rising. An HMA layer with a

thickness of 1-1/2 inches (37.5 mm) and less shall not be placed when the temperature of
the surface on which the layer is to be placed is below 50

o
F (10

o
C). The temperature shall

be taken in a shaded area away from artificial heat.

Additional surface temperature requirements may be included in the Contract Documents
or indicated on the Drawings.

Surfaces to be paved shall be finished, primed, cured, broomed and tacked, as
appropriate, to the satisfaction of the Engineer or designated representative. If the surface
on which the first course of the paving mixture is to be placed is a flexible base course, and
a cut-back asphalt is to be used as a prime coat, the flexible base shall have been primed
and cured a minimum of 24 hours before the paving mixture may be placed. The 24-hour
restriction will not apply to a flexible base that has been primed with material other than a
cutback. However, the surface on which the tack coat and/or paving mixture are to be
placed shall be in a dry condition.

Pavement shall be opened to traffic as soon as possible after temporary pavement
markings or permanent markings are in place as indicated on the Drawings) or as directed
by the Engineer or designated representative. Construction traffic allowed on pavements
open to the public will be subject to all laws governing traffic on streets and highways.
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B. Tack Coat: The surface upon which the tack is to be placed shall be cleaned thoroughly to
the satisfaction of the Engineer or designated representative. The surface shall be given a
uniform application of tack coat as governed by Standard Specification Item No. 307S,
"Tack Coat". The tack coat shall be applied, as directed by the Engineer or designated
representative, with an approved sprayer at a rate not to exceed 0.05 gallons per square
yard. (0.225 liters per square meter) of surface area. Where the paving mixture will adhere
to the surface on which it is to be placed without the use of a tack coat, the tack coat may
be eliminated when approved by the Engineer or designated representative. All contact
surfaces of curbs, castings and all structures and all joints shall be painted with a thin
uniform application of tack coat.

During the application of tack coat, care shall be taken to prevent splattering of adjacent
pavement, curb and gutter and structures. Before the Work can be accepted, all splatter
shall be removed by the Contractor at his own expense.

C. Transporting Hot Mix Asphaltic (HMA) Concrete: The HMA mixture shall be hauled to the
Work site in tight vehicles that were previously cleaned of all foreign material. Dispatching
of the vehicles shall normally be arranged so that all material delivered is placed and all
rolling completed during daylight hours. Nighttime paving may be allowed, when approved
in advance by the Engineer or designated representative.

In cool weather or for long hauls, truck bodies containing the HMA mixture shall be
covered.

If necessary, to prevent the HMA mixture from adhering to the truck body, the inside of the
truck may be given a light coating of a release agent satisfactory to the Engineer or
designated representative.

D. HMA Placement: The HMA mixture shall be dumped and spread on the approved
prepared surface with the spreading and finishing machine. When properly compacted,
the finished pavement shall be smooth, of uniform texture and density and shall meet the
requirements of the typical cross sections and the surface tests. In addition the placement
of the HMA mixture shall be done without tearing, shoving, gouging or segregating the
mixture and without producing streaks in the HMA layer.

Discharge of the HMA mixture into the finishing machine shall be controlled so that the
spreading and finishing machine is not bounced or jarred and the required lines and grades
shall be obtained without resorting to hand finishing except as permitted below in this
Section.

Unless indicated otherwise on the Drawings, dumping of the HMA material in a windrow
and then placing the HMA mixture in the finishing machine with windrow pick-up equipment
will be permitted provided the temperature of the HMA mixture does not drop more than
50oF (28oC) below the target temperature before being placed by the finishing machine.

Under no circumstances will the HMA material be permitted to be dumped on or near the
job site and then reloaded for hauling to the site of placement. Exceptions may be allowed
if approved by the Engineer or designated representative.

The windrow pick-up equipment shall be operated in such a manner that substantially all
the mixture deposited on the roadbed or prepared surface is picked up and loaded into the
finishing machine without contamination by foreign material. The windrow pick-up
equipment will also be so operated that the finishing machine will obtain the required line,
grade and surface without resorting to hand finishing. Any operation of the windrow pick-
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up equipment resulting in accumulation and subsequent shedding of accumulated material
into the HMA mixture will not be permitted.

When approved by the Engineer or designated representative, level-up courses may be
spread with a motor grader that meets the requirements of this specification item.

The spreading and finishing machine shall be operated at a uniform forward speed
consistent with the plant production rate, hauling capability and roller train capacity to result
in a continuous operation. Stopping of the spreading and finishing machine between trucks
is to be held to a minimum. If, in the opinion of the Engineer or designated representative,
delivery of material is adversely affecting the condition of the HMA layer (excessive stopping
of the spreading and finishing machine, loss of mixture temperature, etc.), the Engineer or
designated representative may require paving operations to cease until acceptable methods
are provided to minimize starting and stopping of the spreading and finishing machine.

The hopper gates of the spreading and finishing machine shall be adjusted to provide an
adequate and consistent flow of material. This shall result in enough material being
delivered to the augers so that they are operating approximately 85 percent of the time or
more. The augers shall provide means to supply adequate flow of material to the center of
the paver. Augers shall supply an adequate flow of material for the full width of the mat
being placed, as approved by the Engineer or designated representative. Augers should be
kept approximately one-half to three-quarters full of HMA mixture at all times during the
paving operation.

When the HMA mixture is placed in a narrow strip along the edge of an existing pavement,
or is used to level up small areas of an existing pavement or is placed in small irregular
areas where the use of a finishing machine is not practical, the finishing machine may be
eliminated when permitted by the Engineer or designated representative.

The paving material adjacent to castings and flush curb and gutter and structures shall be
finished uniformly high so that when compacted, it will be slightly above but not more than
1/8 inch (3 mm) above the edge of the casting or gutter lip.

Construction joints of successive courses of HMA material shall be offset at least 6 inches
(150 mm). Longitudinal joints in the layer shall be placed to coincide with lane lines as
directed the Engineer or designated representative. Transverse joints shall be offset a
minimum of 5 feet (1.5 meters).

E. Compaction: The pavement layers/lifts shall be compacted thoroughly and uniformly to
obtain the compaction and cross section meeting the requirements indicated on the
Drawings and this specification item.

Regardless of the method used for compaction, all rolling to achieve specified density shall
cease before the temperature of the HMA mixture drops below 175

o
F (80

o
C).

Rolling with a pneumatic tire roller shall be used to seal the surface. Rolling with a tandem
or other steel-wheel roller shall be provided if required to iron out any roller marks. Surface
sealing and removal of roller marks may be accomplished at HMA temperatures below
175

o
F (80

o
C).

Vibratory rollers shall not be allowed in the vibrating mode on layers with a plan thickness
less than 1-1/2 inches (37.5 mm).

The motion of the rollers shall be slow enough to avoid other than usual initial displacement.
If any displacement occurs, it shall be corrected to the satisfaction of the Engineer or
designated representative.
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The roller shall not be allowed to stand on pavement, which has not been compacted to
minimum density requirements. In order to prevent adhesion of the surface mixture to the
steel-wheel rollers, the wheels shall be thoroughly moistened with water; however an excess
of water will not be allowed. Necessary precautions shall be taken to prevent the dropping
of diesel, gasoline, oil, grease or other foreign matter on the pavement, either when the
rollers are in operation or when standing.

The edges of the pavement along curbs, headers and similar structures, and all places not
accessible to the roller, or in such positions as will not allow thorough compaction with the
rollers, shall be thoroughly compacted with lightly oiled tamps.

Rolling with a trench roller will be required on widened areas, in trenches and other limited
areas where satisfactory density cannot be obtained with the approved rollers.

340S.11 Sampling and Testing

The HMA mixture shall be tested daily at the Project site for conformance to specification
requirements. The Engineer or designated representative shall utilize a random selection method
to determine sample locations based on the Contractor's anticipated production. Each day's
anticipated production shall be divided into three (3) essentially equal single-pass, sub-area lots.
Each day's sample locations shall be equally distributed over the three (3) sub-areas. If, due to
the weather or plant malfunctions, the Contractor’s daily-anticipated production is not attained,
the random locations will not be recalculated. Also, no more than one location of the three (3)
sub-areas shall be located in an irregular shaped area such as a cul-de-sac.

Unless directed otherwise by the Engineer or designated representative, a minimum of three bag
samples and three correlating 6-inch (150-mm) cores will be obtained from each day's
production.

Bag samples shall be taken during lay-down operations. The primary sampling point for the bag
samples shall be from the windrow if a windrow elevator is used. If a windrow elevator is not
used, the sample shall be taken from the middle of the paving machine hopper. This sampling
location will require a stoppage in the paving operation in order for the Inspector to safely secure
a sample from the hopper.

One core shall be taken for every 2,000 single-pass square yards (1 675 single-pass square
meters) with a minimum of three (3) cores for all projects. One core shall be taken at the same
station and pass sampled for each of the bag samples. Cores shall be taken by the City’s
laboratory within 48 hours of pavement laydown unless otherwise directed by the Engineer or
designated representative.

For total areas of less than 500 square yards (420 square meters), a total of only two bag
samples and two correlating cores will be obtained. If the Contractor desires additional testing, it
shall be at its own entire expense.

The Engineer or designated representative may alter, increase or waive the testing schedule to
ensure material and workmanship compliance with specification requirements. Acceptability of
the completed pavement shall be based on the average of test results for the Project as defined
in Section 340S.12, "Acceptance Plan" of this item.

Gradation, asphalt content and stability value of the HMA mixture shall be reported for each of
the bag samples. The stability value reported for each of the bag samples shall be the average
of three (3) tests per bag.
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Pavement thickness and density shall be determined from 6-inch (150 mm) field cores. For each
day's placement, density of cores for which no corresponding bag samples were taken shall be
determined by using the average Maximum Theoretical Density of the day's three (3) bag
samples or as may otherwise be determined by the Engineer or designated representative.

When, in the opinion of the Engineer or designated representative, test results appear
unrepresentative, additional testing may be authorized. The retesting will be at the expense of
the Contractor and the results of the retesting shall be averaged with the results of the original
testing. If the results of retesting indicate that the original test results were erroneous, the original
test results will be discarded. In the instance of erroneous original test results the subsequent first
set of retests will be at the expense of the City of Austin.

Pavements with low-density results may be recored; but the pavement shall not receive any
additional compactive effort.

Pavements that will not or cannot be cored within 48 hours shall be closed to both public and
construction traffic.

340S.12 Acceptance Plan

For the purpose of the Acceptance Plan only, the "Paving Project” of each of the specified
mixture types shall be defined by the Engineer or designated representative before the paving
operation begins

Considerations for defining the Paving Project shall include paving operations staged due to
traffic considerations, pavement structural section (i.e. with varying layer thicknesses), time
required for paving, changes to the Job Mix Formula, phasing of large projects, or other factors
affecting the consistency in the production, lay-down/compaction, use of completed portions,
and/or aging of in-place material.

Acceptability of the completed pavement structure for a Paving Project shall be based on all daily
averages of three test results and when approved by the Engineer or designated representative
the overall average of all test results for each of the mixture/layer types specified on the
Drawings.

Pay adjustments for two or more acceptance factors shall be accumulative. Pay adjustments of
100% unit price reduction shall require removal and replacement of the Work. Replacement
materials shall be subject to all requirements of this specification. Alternatively, the Engineer or
designated representative may allow the Work to remain in place without payment provided that
the Work is warranted for an extended period under conditions as determined by the Engineer or
designated representative. The decision of the Engineer or designated representative related to
the removal and replacement of the Work shall be the final authority.

A. Non-Pay-Adjustment Acceptance Factors:

1 Surface Characteristics: Unless otherwise directed by the Engineer or designated
representative, all pavements shall be tested for smoothness. Surfaces shall be tested
with a 10-foot (3.05 meter) straightedge parallel to the roadway centerline and
perpendicular to the centerline on flat, cross-slope sections. Maximum allowable
deviation in 10 feet shall be 1/8 inch (1-mm per meter) parallel to the centerline and 1/4
inch (2-mm per meter) perpendicular to the centerline. Sections exceeding these
maximums shall be corrected to the satisfaction of the Engineer or designated
representative. The completed surface must meet the approval of the Engineer or
designated representative for surface smoothness, finish and appearance.
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If the surface ravels, ruts or deteriorates in any manner prior to the end of the warranty
period, it will be the Contractor’s responsibility to correct this condition at its own entire
expense to the satisfaction of the Engineer or designated representative in conformance
with the requirements of this specification.

For HMAC rehabilitation and overlay projects, if cracks develop in the pavement surface
within the one-year warranty period, the Contractor shall seal the cracks in accordance
with Standard Specification Item No. 313S, “Cleaning and/or Sealing Joints and Cracks
(Asphaltic Concrete). Payment for this work will be measured and paid for as
Mobilization (LS) and Crack Sealing (LF).

For new HMAC roadways constructed in accordance with the Drawings and
specifications, if cracks less than 1/4 inch (6 mm) in width develop in the pavement
surface within the one year warranty period the Contractor shall seal the cracks in
accordance with Standard Specification Item No. 313S, “Cleaning and/or Sealing Joints
and Cracks (Asphaltic Concrete). Payment for this Work will be measured and paid for
as Mobilization (LS) and Crack Sealing (LF).

If cracks equal to or greater than 1/4 inch (6 mm) in width develop in the pavement
surface within the one-year warranty period, the cracking shall be reviewed and
evaluated by the Engineer or designated representative before corrective action is taken.

2. Stability: Stability test results shall be used as indicators of potential problems. Where
stability test results fall below the range specified in this specification, additional tests
shall be taken as directed by the Engineer or designated representative for further
evaluation and monitoring of the paving mixture. This additional stability testing will be at
the expense of the Contractor. When, in the opinion of the Engineer or designated
representative, the stability is deemed unacceptable for the intended use of the
pavement, the paving mixture shall be removed and replaced to the limits indicated by
test results or may be left in place on conditions acceptable to the Engineer or
designated representative. When the paving mixture is removed and replaced, it shall be
at the sole expense of the Contractor.

3. Laboratory Density: Laboratory density results as determined by TxDOT Test Method
Tex-207-F shall be used as indicators of potential problems. Where laboratory density
test results are less than 94.5% or more than 97.5% of mix design maximum density,
additional tests shall be taken as directed by the Engineer or designated representative
for further evaluation and monitoring of the paving mixture. This additional laboratory
density testing will be at the expense of the Contractor. When, in the opinion of the
Engineer or designated representative, the laboratory density is deemed unacceptable
for the intended use of the pavement, the paving mixture shall be removed and replaced
to the limits indicated by test results.

The removal and replacement of the paving mixture shall be at the sole expense of the
Contractor.

4. Limited Areas: Irrespective of an acceptable overall Paving Project average for any or all
of the Pay-Adjustment Acceptance Factors, limited substandard portions of the Work, as
determined by the Engineer or designated representative, shall be remedied or removed
and replaced to the satisfaction of the Engineer or designated representative at the sole
expense of the Contractor.

B. Pay-Adjustment Acceptance Factors: Contract unit prices shall be adjusted for paving
mixtures that fail to meet acceptance criteria for gradation, asphalt content, density and mat
thickness in accordance with the following:
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Gradation Acceptance Schedule (TEX-210-F)

Deviation From Job Mix Formula
Sieve Daily Average Overall Average

Percent Contract Unit
Price Reduction

Total retained on
No. 10 (2.00 mm)

 6.5

6.6

 5.0

5.1

0

10

Passing No. 200
(75 µm)

 3.9

4.0

 3.0

3.1

0

5

Asphalt Content Acceptance Schedule (TEX-210-F, PartII)

Deviation from the

Job Mix Formula Percent Contract Unit Price Reduction

Daily Average Overall Average Local Streets* All Others

 0.5

0.51 to 0.60

+0.61 to +0.70

-0.61 to -0.70

Over 0.70

 0.4

0. 41 to 0.50

+0.51 to +0.60

-0.51 to -0.60

Over 0.60

0

15

25**

100: Remove and Replace

100: Remove and Replace

0

25

100; Remove and Replace

100; Remove and Replace

100; Remove and Replace

*A local or residential street that serves as access to residence or other abutting property.

**If the street has an ADT of 500, or less, with 1%, or less, of truck traffic, plus a 2 year
warranty; otherwise, Remove and Replace

Density Acceptance Schedule (TEX-207-F/TEX-227-F)

*Percent Density Percent Contract Unit Price Reduction

Daily
Average

Overall
Average

1-1/2" (38 mm) Thickness or
Greater

Less than 1-1/2" (38 mm)
Thickness

Above 96.5
90.5 to 96.5
90.5 to 87.6

Less than 87.6

Above 96
91 to 96

90.9 to 88.1

Less than 88.1

100; Remove and Replace
0

0.625 per 0.10% deficiency
in density

100: Remove and Replace

100; Remove and Replace
0

0.50 per 0.10% deficiency
in density

100; Remove and Replace

*Core bulk density divided by max. theoretical density

Thickness Acceptance Schedule

Variance Percent of Thickness Percent Contract Unit Price Reduction
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Daily Average Overall Average

0 – 15.0

15.1 – 20.0

20.1 – 30.0

Over 30.0

0 - 10

10.1 - 16

16.1 - 25

Over 25

0

20

50

100; Remove and Replace or
mill/overlay 1" (25 mm) minimum

The Density Acceptance Schedule For Irregularly Shaped Areas; Hike And Bike Trails And
Utility Trenches (see following table) will apply to utility trenches of widths less than 4 feet
(1.2 meter) and to irregular shaped areas and hike and bike trails in which an appropriate
rolling pattern cannot be established making it difficult to achieve compaction.

Density Acceptance Schedule For Irregularly Shaped Areas; Hike And Bike Trails
and Utility Trenches (TEX-207-F/TEX-227-F)

*Percent Density Percent Contract Unit Price Reduction

Daily Average 1-1/2" (38 mm) Thickness or
Greater

Less than 1-1/2" (38 mm)
Thickness

Above 96.5
96.5 to 89.0
89.0 to 86.1

Less than 86.1

100; Remove and Replace
0

0.625 per 0.10% deficiency
in density

100: Remove and Replace

100; Remove and Replace
0

0.50 per 0.10% deficiency
in density

100; Remove and Replace

*Core bulk density divided by maximum theoretical density

The Density Acceptance Schedule will apply to utility trenches 4 feet (1.2 meter) or wider.

Core thicknesses greater than Drawing requirements shall be factored into the average
thickness calculation as the Drawing required thickness. If total thickness of lift(s) proves to
be less than required, the Contractor may remove and replace the overlay deficient areas
as agreed to by the Engineer or designated representative. Overlays to correct thickness
deficiencies shall be not less than one (1) inch (25-mm) thick. Overlays shall require milling
of the asphalt in order to prevent a “featheredge” of the overlaying pavement.

The extent of the area to be overlaid or removed and replaced shall be determined by
additional cores with thicknesses greater than or equal to the required thickness. All
additional coring that is necessary to determine the area shall be paid for by the Contractor.

340S.13 Measurement

Work performed and material placed shall be measured under one of the following methods.
When Drawing quantity measurement is specified, adjustment of quantity may be made as
follows. If the quantity measured as outlined vary from those shown on the Drawings by more
than 5%, either party to the Contract may request in writing and adjustment of the quantity by each
separate bid item. The party to the Contract which requests the adjustment shall present to the
other party one copy of measurements and calculations showing the revised quantity in question.
This revised quantity, when approved by the Engineer or designated representative, shall
constitute the final quantity for which payment will be made. However, no adjustment will be made
for any quantity, which exceeds the Drawing required thickness.
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A. Method A: Asphaltic concrete pavement shall be measured by the ton (2,000 pounds) of the
type actually used in completed and accepted Work in accordance with the Drawings and
specifications.

The measurement shall be made on approved truck scales that meet the requirements of the
National Institute of Standards and Technology Handbooks 44 and 112 except that the
required accuracy shall be 0.4 percent of the load being weighed. The Contractor shall furnish
a report of calibration from a scale mechanic licensed by the Texas Department of Agriculture
certifying that the scales meet this requirement.

B. Method B: Asphaltic concrete pavement shall be measured by the square yard of specified
total thickness of the type of paving mixture actually used in completed and accepted Work in
accordance with Drawings and specifications. Multiple lifts of the same type shall be
considered as one for square yard measurement purposes.

C. Method C: Asphaltic concrete pavement shall be measured by the lineal foot of specified total
thickness of the type of paving mixture actually used in completed and accepted Work in
accordance with Drawings and specifications. Multiple lifts of the same type shall be
considered as one for linear foot measurement purposes.

340S.14 Payment

Work performed and materials furnished as prescribed by this item and measured as provided
under "Measurement" will be paid for at the unit bid prices or pay adjusted unit price for Hot Mix
Asphaltic Concrete Pavement, of the types and thicknesses specified. The unit bid prices shall
include full compensation for furnishing all labor, equipment, time, materials and incidentals
necessary to complete the Work.

Removal of existing hot mix asphalt concrete transition areas prior to overlay, tack coat, saw
cutting and temporary pavement markings will not be measured or paid for directly but shall be
included in the unit price bid for Standard Specification Item No. 340S, "Hot Mix Asphaltic
Concrete Pavement".

Payment for Work meeting these specifications will be made under one of the following:

Pay Item No. 340S-A: Hot Mix Asphaltic Concrete Pavement,
Type ____,

Per Ton.

Pay Item No. 340S-B: Hot Mix Asphaltic Concrete Pavement,
___Iinches, Type ____.

Per Square Yard

Pay Item No. 340S-C: Hot Mix Asphaltic Concrete Pavement,
___Inches, Type ____.

Per Lineal Foot.

Pay Item No. 340S-PQ: Hot Mix Asphaltic Concrete Pavement,
___Inches, Type ____, Plan Quantity

Per Ton. Per
Drawing Quantity

Pay Item No. 340S-L: Hot Mix Asphaltic Concrete Pavement,
___Iinches, Type ____, Level-up
Course.

Lump Sum.

Pay Item No. 340S:-M: Crack Sealing Mobilization, Lump Sum.

Pay Item No. 340S:-S: Crack Sealing, Per Lineal Foot.

End
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SPECIFIC CROSS REFERENCE MATERIALS
Special Specification Item 340S "Hot Mix Asphaltic Concrete Pavement”

City of Austin Standard Specifications
Designation Description

Item No. 230S Rolling (Flat Wheel)
Item No. 232S Rolling (Pneumatic Tire)
Item No. 301S Asphalts, Oils and Emulsions
Item No. 307S Tack Coat
Item No. 313S Cleaning and/or Sealing Joints and Cracks (Asphaltic Concrete)

Texas Department of Transportation: Manual of Testing Procedures
Designation Description
Tex-106E Method of Calculating the Plasticity Index of Soils
Tex-107E Determination of Bar Linear Shrinkage of Soils
Tex-200-F Sieve Analysis of Fine and Coarse Aggregates
Tex-203-F Sand Equivalent Test
Tex-204-F Design of Bituminous Mixtures
Tex-207-F Determination of Density of Compacted Bituminous Mixtures
Tex-208-F Test for Stabilometer Value of Bituminous Mixtures
Tex-210-F Determination of Asphalt Content of Bituminous Mixtures by

Extraction
Tex-212-F, Part II Determination of Moisture Content of Bituminous Mixtures (by oven

drying)
Tex-217-F Determination of Deleterious Material and Decantation Test For

Coarse Aggregates
Tex-227-F Theoretical Maximum Specific Gravity of Bituminous Mixtures
Tex-410-A Abrasion of Coarse Aggregate Using the Los Angeles Machine
Tex-460-A Determination of Crushed Face Particle

Texas Department of Transportation: Standard Specifications for Construction and
Maintenance of Highways, Streets, and Bridges

Designation Description
Item 340 Hot Mix Asphalt Concrete Pavement

RELATED CROSS REFERENCE MATERIALS
Special Specification Item 340S "Hot Mix Asphaltic Concrete Pavement”

City of Austin Standard Specifications
Designation Description
Item No. 206S Asphalt Stabilized Base
Item No. 210S Flexible Base
Item No. 306S Prime Coat
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Item No. 310S Emulsified Asphalt Treatment
Item No. 311S Emulsified Asphalt Repaving
Item No. 320S Two Course Surface Treatment

Texas Department of Transportation: Manual of Testing Procedures
Designation Description
Tex-215-F Determination of Asphalt Content of Rock Asphalt By Hot Solvent

Method
Tex-224-F Determination of Flakiness
Tex-400-A Method of Sampling Stone, Gravel, Sand and Mineral Aggregates
Tex-411-A Soundness of Aggregate by Use of Sodium Sulfate or magnesium

Sulfate
Tex-438-A Accelerated Polish Test for Aggregate
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Item No. 401S
Structural Excavation and Backfill

401S.1 Description

This item shall govern the excavation for placement of structures, except pipe sewers, the
disposal of such excavated material and the backfill around completed structures to the level
of the original ground or grade indicated on the Drawings. The work shall include all
necessary pumping or bailing, sheathing, drainage, and the construction and removal of any
required cofferdams. Unless otherwise indicated on the Drawings, the work included
hereunder shall provide for the removal of old structures or portions thereof (abutments,
buildings, foundations, wingwalls, piers, etc.), trees and all other obstructions necessary to the
proposed construction.

Where excavation is not classified, it will be grouped under "Unclassified Structural
Excavation", which shall include the removal of all materials encountered regardless of their
nature or the manner in which they are removed.

Where excavation is classified, it shall be classed as "Common Structural Excavation" or
"Rock Structural Excavation" in accordance with the following criteria:

"Common Structural Excavation" shall include the removal of all materials other than rock.

"Rock Structural Excavation" shall include the removal of firm and compact materials that
cannot be excavated with power equipment, without first being loosened or broken by
blasting, sledging or drilling.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text and accompanying tables, the inch-pound units are given preference followed by
SI units shown within parentheses.

401S.2 Submittals

The submittal requirements of this specification item may include:

Supplier and certified test results for fine aggregate/sand material

Supplier and certified test results for flexible base material

Mix design and test results for lime stabilized subgrade material

Mix design and test results for Class J Concrete Base

Supplier and certified test results for granular material (coarse aggregate, foundation rock
and pea gravel)

Mix design and test results for cement-stabilized backfill

Mix design and test results for controlled low strength material (CLSM)

Excavation Safety System Plan for proposed cofferdams, trench excavation and special
shoring installations

401S.3 Materials

A. Sand
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1. Fine aggregate sand shall be Grade 1 conforming to Standard Specification Item No.
302S, "Aggregates for Surface Treatments".

2. Native Sand shall be local material obtained from approved sources and subject to
the approval of the Engineer or designated representative.

B. Flexible Base

Flexible base shall conform to the requirements of Standard Specification Item No. 210S,
"Flexible Base".

C. Lime Stabilized Base

Lime stabilized base shall conform to the requirements of Standard Specification Item
No. 202S, "Hydrated Lime and Lime Slurry" and Item No. 203S, "Lime Treatment for
Materials in Place".

D. Concrete Base

Concrete base shall conform to a Class J Concrete as defined in Standard Specification
Item No. 403S, "Concrete for Structures".

E. Granular Material

1. Coarse aggregate shall conform to the requirements of section 403S.3.C of Standard
Specification Item No. 403S "Concrete for Structures".

2. Foundation Rock

Foundation rock shall be well graded, hard, durable coarse aggregate ranging in
size from 2 to 6 inches (50 to 150 mm).

3. Pea Gravel

Pea gravel shall consist of hard, durable, opaque gravel, free of clay, loam, sand or
other foreign substances, ranging in size from 1/4 inch to 3/8 inch (6.4 to 9.5 mm)
conforming to ASTM C 33.

F. Cement Stabilized Backfill

Cement stabilized backfill shall contain aggregate, water and a minimum of 7% hydraulic
cement based on the dry weight of the aggregate in accordance with TxDoT Test Method
Tex-120-E, “Soil-Cement Testing". Unless directed otherwise on the Drawings, the
aggregate shall be clean sand approved by the Engineer or designated representative.

G. Controlled Low Strength Material

Controlled low strength material (CLSM) shall conform to Standard Specification Item No.
402S, "Controlled Low Strength Material" and shall be approved by the Engineer or
designated representative.

401S.4 Construction Methods

A. Erosion Control and Tree Protection

Prior to commencement of this work, all required erosion control and tree protection
measures indicated on the Drawings shall be in place. The existing utilities shall be located
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and protected as specified in the Standard Contract Documents, Section 00700, "General
Conditions" and/or indicated on the Drawings. A permit shall be required when utility
adjustments are to be made in preparation for construction in the right-of-way, as specified
in Section 5.2.0 of the City of Austin Utilities Criteria Manual.

Areas within the construction limits indicated on the Drawings shall be cleared of all trees,
stumps, brush, etc., except trees or shrubs scheduled for preservation which shall be
carefully trimmed as directed by the Engineer or designated representative, in accordance
with Standard Specification Item No. 610S, " Preservation of Trees and Other Vegetation"
and shall be protected from scarring, barking or other injuries during construction
operations. All exposed cuts over 2 inches (50 millimeters) in diameter, exposed ends of
pruned limbs or scarred bark shall be treated with an approved asphalt material within 24
hours of the pruning or injury.

Construction equipment shall not be operated nor construction materials stockpiled under
the canopies of trees, unless otherwise indicated on the Drawings and/or specified in the
Contract Documents. Excavation or embankment materials shall not be placed within the
drip line of trees until tree wells are constructed.

Within the construction limits or areas indicated, all obstructions, stumps, roots, vegetation,
abandoned structures, rubbish and objectionable material shall be removed to the following
depths:

1. In areas to receive 6 inches (150 mm) or more embankment, a minimum of 12 inches
(300 mm) below natural ground.

2. In areas to receive embankment less than 6 inches (150 mm), a minimum of 18 inches
(450 mm) below the lower elevation of embankment, structure or excavation.

3. In areas to be excavated a minimum of 18 inches (450 mm) below the lower
elevation of the embankment, structure or excavation.

4. In all other areas a minimum of 12 inches (300 mm) below natural ground.

When abandoned storm drains, sewers or other drainage systems are encountered they
shall be removed as required to clear the new structure and plugged in a manner approved
by the Engineer or designated representative.

Holes remaining after removal of all obstructions, objectionable material, trees, stumps, etc.
shall be backfilled with select embankment material and compacted by approved methods.
All cleared and grubbed material shall be disposed of in a manner satisfactory to the
Engineer or designated representative. Unless otherwise provided, all materials as
described above shall become the property of the Contractor and removed from the site and
disposed of at a permitted disposal site.

Burning materials at the site shall conform to Standard Contract Document Section 01550,
"Public Safety and Convenience".

B. Excavation

1. Excavation shall be done in accordance with the lines and depths indicated on the
Drawings or as established by the Engineer or designated representative. Unless
otherwise indicated on the Drawings or permitted by the Engineer or designated
representative no excavation shall be made outside a vertical plane 3 feet (0.9 meter)
from the footing lines and parallel thereto.
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When structures are installed in streets, highways or other paved areas, the pavement
and base shall be cut to neat lines. After completion of the excavation and backfilling, the
pavement structure shall be restored to the satisfaction of the Engineer or designated
representative.

2. Slopes, benching, sheeting, bracing, pumping and bailing shall be provided as necessary
to maintain the stability and safety of excavations up to 5 feet (1.5 meters) deep.
Excavation protection for excavations deeper than 5 feet (1.5 meters) shall be governed
by Standard Specification Item No. 509S, "Excavation Safety Systems”.

3. Excavation shall conform to elevations indicated on the Drawing or raised or lowered by
written order of the Engineer or designated representative, when such alterations are
judged proper. When it is deemed necessary to increase or decrease the plan depth of
footings, the alterations in the details of the structure shall be as directed by the Engineer
or designated representative. The Engineer or designated representative shall have the
right to substitute revised details resulting from consideration of changes in the design
conditions.

4. When a structure is to rest on an excavated surface other than rock, special care shall be
taken not to disturb the bottom of the excavation and the final excavation to grade shall
not be performed until just before the footing is placed. Equipment selected and used by
the Contractor for excavation which results in disturbance of what was otherwise stable
subgrade material, as shown by laboratory tests, will not be used as a justification for
payment for excavating to extra depth or for payment for stabilizing materials which may
be ordered by the Engineer or designated representative.

5. Excavated material required to be used for backfill may be deposited by the Contractor in
storage piles as indicated on the Drawing or at points convenient for its rehandling during
the backfilling operations, subject to the approval of the Engineer or designated
representative, who may require that the survey center line of the structure and the
transverse or hub line of any unit of the structure be kept free of any obstruction. The
Contractor shall adjust any stockpiles, to facilitate surveying and the work of other
Contractors working in the immediate proximity, as directed by the Engineer or
designated representative.

6. Excavated material required to be wasted shall be disposed of as directed by the
Engineer or designated representative, in a manner which will not obstruct the stream or
otherwise impair the efficiency or appearance of the structure or other part of the work.

7. For all single and multiple box culverts, pipe culverts, pipe arch culverts and box sewers of
all types, where the soil encountered at established footing grade is a quicksand, muck or
similar unstable material, the following procedure shall be used unless other methods are
indicated:

a) The depth to which unstable material is removed will be determined by the Engineer
or designated representative. It will not exceed 2 feet (0.6 meter) below the footing of
culverts that are 2 feet (0.6 meter) or more in height and will not exceed the height of
culverts for those less than 2 feet (0.6 meter) high. Excavation shall be carried at
least 1 foot (0.3 meter) horizontally beyond the limits of the structure on all sides. All
unstable soil removed shall be replaced with suitable stable material, in uniform
layers of suitable depth for compaction as directed by the Engineer or designated
representative. Each layer shall be wetted, if necessary and compacted by rolling or
tamping as required to provide a stable foundation for the structure. Soil, which has
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sufficient stability to properly sustain the adjacent sections of the roadway
embankment, will be considered a suitable foundation material.

b) When, in the opinion of the Engineer or designated representative, it is not feasible to
construct a stable footing as outlined above, the Contractor shall construct it by the
use of special materials, such as flexible base, cement stabilized base, cement
stabilized rockfill or other material, as directed by the Engineer or designated
representative. This work will be paid for as provided in Section 401S.9, “ Payment”.

8. When the material encountered at footing grade of a culvert is found to be partially rock or
incompressible material and partially a compressible soil which is satisfactory for the
foundation, the incompressible material shall be removed for a depth of 6 inches (150
mm) below the footing grade and backfilled with a compressible material similar to that
used for the rest of the structure.

9. When the material encountered at footing grade of a bridge bent or pier is found to be
partially of rock or incompressible material, and partially of a compressible material, the
foundation shall not be placed until the Engineer or designated representative has
inspected the footing and authorized such changes found necessary to provide an
adequate foundation.

401S.5 Bridge Foundations and Retaining Walls

The material below the bottom of the footing grade shall not be disturbed. Backfill material
shall not be used to compensate for excavation that is extended below the proposed footing
grade. When excavation is carried below the proposed footing grade, the over excavated area
shall be filled with concrete at the time the footing is placed. The additional concrete
placement shall be at the Contractor’s sole expense.

When required by the Engineer or designated representative, cores shall be taken to
determine the character of the supporting material(s). The cores shall be taken when the
excavation is nearing completion and shall be an intact sample adequate to judge the
character of the founding material. The cores shall be acquired at a minimum depth of 5 feet
(1.5 meters) below the proposed footing founding grade.

When the founding stratum is rock or other hard material, all loose material shall be removed
and the founding grade cleaned and cut to a firm surface that is level, stepped or serrated as
directed by the Engineer or designated representative. All soft seams shall be cleaned and
filled with concrete at the time the footing is placed.

When the material at the footing grade of a retaining wall, bridge bent or pier is a mixture of
compressible and incompressible material, the foundation shall not be placed until the
Engineer or designated representative has inspected the excavation and authorized changes
to provide a uniform bearing condition.

401S.6 Cofferdams

The term cofferdams, whenever used in this specification, designates any temporary or
removable structure constructed to hold the surrounding earth, water or both, out of the
excavation, whether the structure is formed of earth, timber, steel, concrete or a combination
of these. It includes earthen dikes, timber cribs, any type of sheet piling, removable steel
shells and the like and all necessary bracing and it shall be understood also to include the use
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of pumping wells or well points for de-watering. The cost of cofferdams, when required, shall
be included as a part of the bid price for excavation.

It is the intent of this specification to require that a suitable cofferdam be provided, when
necessary, to insure that the foundation may be placed in a dry condition, as to preclude
sliding and caving of the walls of the excavation. The cofferdam shall conform with the
requirements of Standard Specification Item No. 509S, “Excavation Safety Systems” and shall
provide a safe work area with sufficient clearance for the construction, inspection and removal
of required forms and, if necessary, sufficient room to allow pumping outside the forms.
Where no ground or surface water is encountered, the cofferdam need be sufficient only to
protect the workmen and to avoid cave-ins or slides beyond the excavation limits.

Unless otherwise indicated on the Drawings, cofferdams shall be removed by the Contractor
after the completion of the substructure without disturbing or marring the structure.

401S.7 De-Watering

Structures shall not be constructed or placed in the presence of water unless otherwise
approved by the Engineer or designated representative. Precast members, pipe and concrete
shall only be placed on a dry, firm surface. Water shall be removed by bailing, pumping, well-
point installation, deep wells, underdrains or other approved method.

When structures are approved for placement in the presence of water, standing water shall be
removed in a manner that shall preclude the possibility of the movement of water through or
alongside any concrete being placed. Pumping or bailing will not be permitted during the
placing of concrete or for a period of at least 36 hours thereafter, unless from a suitable sump
separated from the concrete work by a water-tight wall.

Pumping or bailing during placement of seal concrete shall only be allowed to the extent
necessary to maintain a static head of water within the cofferdam. De-watering inside a
sealed cofferdam shall not commence until the seal has aged a minimum of 36 hours.

When the bottom of an excavation cannot be de-watered to the point that the subgrade is free
of mud or it is difficult to keep the reinforcing steel clean a stabilizing material (e.g. flexible
base, cement-stabilized-backfill or lean concrete) shall be placed in the bottom of the
excavation. When a lean concrete is used, the concrete shall include a minimum of 275
Pounds of cement per cubic yard (163 kilograms of cement per cubic meter) and be placed to
a minimum depth of 3 inches (75 mm). Stabilizing material that is placed for the convenience
of the Contractor will be at the Contractor’s own expense.

401S.8 Backfilling

A. General

As soon as practicable, all portions of excavation not occupied by the permanent
structure shall be backfilled. Back-fill material shall be free from stones large enough to
interfere with compaction, large or frozen lumps that will not break down readily under
compaction, wood or other extraneous material. Backfill material shall be approved by
the Engineer or designated representative.
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That portion of backfill which will support any portion of completed roadbed, retaining wall
or embankment shall be placed in layers not more than 8 inches (200 mm) in depth
(loose measurement) and shall be compacted to meet the density requirements of the
roadbed, retaining wall, embankment material, or as indicated on the Drawings.

That portion of backfill which will not support any portion of completed roadbed or
embankment shall be placed in layers not more than 10 inches (250 mm) in depth (loose
measurement) and shall be compacted to a minimum of 95 percent of maximum density
as determined by TxDoT Test Method Tex-114-E and the re-excavated to the proper
grade and dimensions.

If the excavation has been made through a hard material resistant to erosion, the backfill
around piers and in front of abutments and wings may be ordered by the Engineer or
designated representative to be of stone or lean concrete. Unless otherwise indicated on
the Drawings, such backfill shall be paid for as extra work.

That portion of the backfill which will support any portion of the roadbed, retaining wall or
embankment shall be placed in uniform layers not more than 8 inches (200 mm) in depth
(loose measurement) and shall be compacted to a minimum of 95 percent of maximum
density, as determined by TxDoT Test Method Tex-114-E and then re-excavated to the
proper grade and wetted uniformly to the moisture content required to obtain the
specified density and shall be compacted to that density by means of mechanical
tampers or rammers, except that the use of rolling equipment of the type generally used
in compaction embankments will be permitted on portions which are accessible to such
equipment.

All portions of embankment too close to any portion of a structure to permit compaction
by the use of the blading and rolling equipment used on adjoining sections of
embankment, shall be placed and compacted with mechanical tamps and rammers to
avoid damage to the structure.

These provisions require mechanical compaction by means of either rolling equipment or
mechanical tampers or rammers, of all backfill and embankment adjoining the barrels
and wingwalls or culverts and adjoining all sides of bridge abutments and retaining walls,
regardless of whether or not such embankment or backfill is above or below the original
surface of the ground and regardless of whether the excavation at structure site was
performed conforming to Standard Specification Item No.111S, "Excavation", this item
401S, "Structural Excavation", Standard Specification Item No. 110S, "Street Excavation"
or Standard Specification Item No. 120S, "Channel Excavation". Unless otherwise
indicated on the Drawings, hand tamping will not be accepted as an alternate for
mechanical compaction.

As a general rule, material used in filling or backfilling the portions described in this
paragraph shall be an earth, free of any appreciable amount of gravel or stone particles
larger than 4 inches (100 mm) in greater dimension and of a gradation that permits
thorough compaction. When, in the opinion of the Engineer or designated
representative, such material is not readily available, the use of rock or gravel mixed with
earth will be permitted, provided that no particles larger than 12 inches (300 mm) or
smaller than 6 inches (150 mm) may be used. The percentage of fines shall be sufficient
to fill all voids and insure a uniform and thoroughly compacted mass of proper density.
When required by the Drawings or by written order of the Engineer or designated
representative, cement-stabilized-backfill material shall be used for backfilling.
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All portions of fill and backfill described in the preceding paragraph shall be compacted to
the same density requirements specified for the adjoining sections of embankment in
accordance with the governing specifications. Where no embankment is involved on the
project and no relevant specifications are included in the contract, all backfill shall be
compacted to a density comparable with the adjacent undisturbed material.

No backfill shall be placed against any abutment or retaining wall until such structure has
been in place at least 7 days. No backfill shall be placed adjacent to or over single and
multiple boxes until the top slab has attained 500 psi (3450 kPa) flexural strength.
Backfill placed around abutments and piers shall be deposited on both sides to
approximately the same elevation at the same time.

Care shall be taken to prevent any wedging action of backfill against the structure and
the slopes bounding the excavation shall be stepped or serrated to prevent such action.
Backfill shall be uniformly placed around bridge foundations.

B. Pipe Culverts

The following requirements shall apply to the backfilling of pipe culverts in addition to the
pertinent portions of the general requirements given in the preceding section.

Selected materials from excavation, borrow or other approved material shall be wetted, if
required and placed along both sides of the pipe equally, in uniform layers not exceeding
8 inches (200 mm) in depth (loose measurement) and thoroughly compacted so that
there shall be a berm of thoroughly compacted material on each side of the pipe. The
method and degree of compaction shall be the same as specified above for portions of
backfill within the limits of embankment or roadbed.

Filling and/or backfilling shall be continued in this manner to the elevation of the top of
the pipe. Special care shall be taken to secure thorough compaction of the material
placed under the haunches of the pipe to prevent damage or displacement of the pipe.
All fill or backfill below the top of pipe shall be compacted mechanically in the manner
and to the density prescribed above, regardless of whether or not such material is placed
within the limits of the embankment or roadbed. In the case of pipe placed in trenches,
that portion of the backfill above the top of the pipe which supports embankment or the
roadbed shall receive mechanical compaction as specified above and the portion which
will not support any portion of embankment or roadbed shall be placed in layers not more
than 8 inches (200 mm) in depth (loose measurement) and shall be compacted by
whatever means the Contractor chooses, to a density comparable with the adjacent,
undisturbed material. Embankments above the top of pipe shall be placed conforming to
Item No. 132S, "Embankment". During construction adequate cover must be provided to
protect the structure from damage.

The Engineer or designated representative may reject backfill material that contains
more than 20% by weight of material retained on a 3-in (75 mm) sieve, with large lumps
not easily broken down, or that cannot be spread in loose layers. Material excavated by a
trenching machine will generally meet the requirements of this Section as long as large
stones are not present.

Where pipe extends beyond the toe of slope of the embankment and the depth of cover
provided by backfill to the original ground level is less than the minimum required by the
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specifications for the type of pipe involved, additional material shall be placed and
compacted until the minimum cover has been provided.

Whenever excavation is made for installing pipe culverts or box sewers across private
property or beyond the limits of the embankment, the top soil removed in excavating the
trench shall be kept separate and replaced as nearly as feasible in its original position
and the entire area involved in the construction operations shall be restored to a
presentable condition.

C. Cement Stabilized Backfill

When indicated on the Drawings, trenches shall be backfilled to the elevations shown
with cement stabilized backfill. The cement-stabilized backfill shall be placed equally
along the sides of structures to prevent strain on or displacement of the structure.

Cement stabilized backfill below the spring line of pipe culverts shall be sufficiently plastic
to completely fill all voids in the trench. Hand operated tampers may be used if
necessary to fill the voids. The pipe shall be held in alignment by jacks or other suitable
means to prevent the mortared joints from cracking due to displacement caused by
placing the backfill material.

Cement stabilized backfill above the spring line of pipe culverts may be dry enough to be
transported without special mixing equipment.

On structures other than pipe culverts, special mixing equipment will not be required to
transport the cement stabilized backfill unless otherwise indicated on the Drawings.

D. Controlled Low Strength Material (CLSM)

When indicated on the Drawings the excavation shall be backfilled with CLSM to the
elevations shown. The structure shall be prevented from being displaced or “floated out”
during the placement of CLSM. The CLSM shall be prevented from entering culverts and
drainage structures.

401S.9 Measurement

Unless otherwise indicated on the Drawings, structural excavation for pipe headwalls, inlets,
manholes, culvert widening (extensions), bridge abutments and side road and private entrance
pipe culverts will not be measured but shall be included in the unit price bid by the cubic yard
for this specification item (cubic meters: 1 cubic meter is equal to 1.308 cubic yards) or
by the square yard (square meter: 1 square yard equals 0.836 square meters).
Determination of quantities for structural excavation shall be made by the method of average
end-areas using the following limits to establish templates for measurement.

A. For all structures requiring measurement, except the barrels of pipe culverts, no material
outside of vertical planes 1 foot (300 mm) beyond the edges of the footings and parallel
thereto will be included.

B. For the barrels of pipe culverts of 42 inches (1.09 meters) or less nominal or equivalent
diameter, no material outside of vertical planes 1 foot (300 mm) beyond the horizontal
projection of the outside surfaces of the pipe and parallel thereto will be included. For the
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barrels of pipe culverts more than 42 inches (1.09 meters) in nominal or equivalent
diameter, no material outside of vertical planes located 2 feet (600 mm) beyond the
horizontal projection of the outside surfaces of the pipe and parallel thereto will be
included.

C. If a cofferdam, as herein defined, is used, the limitations indicated above shall apply just as
if no cofferdams were used.

D. Where excavation in addition to that allowed for the footings is required for other portions
of the structure, such as for the cap, cross strut or tie beam of a pier or bent or for the
superstructure, measurements for such additional excavation will be limited laterally by
vertical planes 1 foot (300 mm) beyond the face of the member and parallel thereto and
vertically to a depth of 1 foot (300 mm) below the bottom of such member.

E. Except as allowed by the above conditions, no account will be taken of any excavation
necessary for placing forms or falsework.

F. Except at side road culverts, all street excavation called for on the contract drawings at all
structure sites shall be assumed to be completed before starting the structural excavation
and the measurement of structural excavation will include only material below or outside
the limits of the completed street excavation. Excavation for side road and private
entrance pipe culverts will not be measured for payment but shall be included in the unit
price bid for this specification item.

G. On all structures of bridge classification where the contract drawings call for channel
excavation at the structure site, it shall be assumed to have been completed before starting
the structural excavation and the measurement of structural excavation will include only
material below or outside the limits of the completed channel section. The method of
measurement for payment will be in accordance with this procedure regardless of the
actual construction methods followed.

H. Where excavation diagrams are indicated on the Drawings, they shall take precedence
over these provisions.

I. Measurement will not include materials removed below footing grades to compensate for
anticipated swellage due to pile driving and it will not include material required to be
removed due to swellage beyond the specified limits during pile driving operations.

J. Measurement will not include additional yardage caused by slips, slides, cave-ins, siltings
or fillings due to the action of the elements or the carelessness of the Contractor. Water
will not be classed as excavated material.

K. Where rock, other incompressible or unstable material is undercut to provide suitable
foundation for pipe or box culverts, such material below grade, ordered by the Engineer or
designated representative to be removed, will be measured for payment.

L. Except for any required undercut, quantities for "Structural Excavation", as indicated on the
Drawings, shall be considered as final quantities and no further measurement will be
required, unless the alignment, grades or structure locations are revised by the Engineer or
designated representative during construction. Final determination of quantities for
individual structures will be made, if in the opinion of the Engineer or designated
representative or upon evidence furnished by the Contractor, substantial variations exist
between quantities indicated on the Drawings and actual quantities due to changes in
cross sections or apparent errors. Excavation quantities for foundations indicated on the
Drawings where cofferdams are required shall be considered as final quantities and no
further measurement will be made.
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M. For any footing, foundation or other structure unit within the scope of this specification,
additional measurement will be made of the volume of excavation involved in the lowering
or raising of the elevation of a footing, foundation or structure unit, when such grade
change is authorized by the Engineer or designated representative. Measurement will be
made by the addition to or the deduction from, the original quantities for the volume of
excavation involved in the authorized grade change.

N. Cement stabilized backfill shall be measured by the backfill diagram as indicated on the
Drawings. The quantity of "Cement Stabilized Backfill" as indicated on the Drawings shall
be considered as final quantities and no further measurement will be required, unless
alignment or grade elevations as indicated are revised by the Engineer or designated
representative. If such revisions result in an increase or decrease in this quantity, the final
quantity will be revised by the amount represented by the changes in alignment or grade
elevations.

401S.10 Payment

Payment for all work prescribed under this item and measured as provided above will be made
at the unit bid price per cubic yard for the particular class of excavation specified on the
Drawings in the amount shown on the Drawings and in the proposal. Payment for revised
quantities will be made as specified above and for the removal of unstable and incompressible
material as noted below.

Payment for removal and replacement of unstable or incompressible material below the footing
grades of culverts and box sewers as indicated above will be made as follows:

When indicated on the Drawings or the Engineer or designated representative directs the
use of special materials such as flexible base, concretebase, cement stabilized backfill,
controlled low strength material or other special material, payment for excavation below
the footing grades shall be made at the unit bid price for "Unclassified Structural
Excavation", "Common Structural Excavation" or "Rock Structural Excavation", as the
case may be. Payment for furnishing, hauling, placing and compacting the flexible base,
concretebase, cement stabilized backfill, controlled low strength material or other special
material will be made at the unit bid price for these items in the bid or in accordance with
pertinent provisions for extra work.

Where special materials are not required or specified, the removal and replacement of the
unstable material will be performed as described above. Payment therefore will be made
at a price equal to 200 percent of the unit bid price per cubic yard for "Unclassified
Structural Excavation", "Common Structural Excavation" or "Rock Structural Excavation",
as the case may be. The unit bid price shall include full compensation for removing the
unstable or incompressible material, for furnishing, hauling, placing and compacting
suitable material required to replace it and for all labor, equipment, tools and incidentals
necessary to complete the work.

Payment for "Concrete Base", "Cement Stabilized Backfill" and “Controlled Low Strength
Material” measured as prescribed above shall be made at the unit bid price per cubic yard. The
unit bid price shall include full compensation for furnishing all materials, tools, labor, equipment,
sheathing and incidentals required to perform the applicable work prescribed herein.

When the Engineer or designated representative judges it necessary to lower the structure
footings to an elevation below the grade indicated on the Drawings, payment for the
"Unclassified Structural Excavation", "Common Structural Excavation" or "Rock Structural
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Excavation" as the case may be, required below plan grade down to and including an elevation
5 feet (1.5 meters) below drawing grade for any individual footing will be made at a unit price
equal to 115 percent of the contract unit bid price. Payment for the excavation from an
elevation over 5 feet (1.5 meters) below plan grade down to and including an elevation 10 feet
(3.05 meters) below plan grade will be made at a unit price equal to 125 percent of the contract
unit bid price for "Unclassified Structural Excavation", "Common Structural Excavation" or "Rock
Structural Excavation" as the case may be. No increase in unit price will be allowed for other
bid items of the contract and no additional compensation will be allowed for any required
cofferdam adjustments made necessary by such lowering of footings. These provisions shall
not apply to the lowering of culverts, except when the flow line grade is lowered 1 foot (300 mm)
or more below plan grade.

In cases where the extra depths required for any footing or footings exceeds 10 feet (3.05
meters), a supplemental agreement shall be made covering the quantities removed from depths
in excess of 10 feet (3.05 meters) below plan grade.

No direct payment will be made for filling or backfilling around structures. Payment for the
backfilling and compacting of areas, which were removed as structural excavation shall be
included in the unit bid prices for the various classes of structural excavation.

At the end of each estimate period, the Engineer or designated representative shall determine
the completed portion of the total work under Standard Specification Item No. 401S "Structural
Excavation and Backfill" and payment shall be made accordingly.

Filling or backfilling of areas above the natural ground level or above the limits of street
excavation or channel excavation sections shall be considered as Standard Specification Item
No. 132S, "Embankment" and payment therefore shall be included in the unit prices bid for the
various classes of Standard Specification Item No. 110S, "Street Excavation", Standard
Specification Item No. 120S, "Channel Excavation" or Standard Specification Item No. 130S,
"Borrow".

Where no channel excavation is provided for at culvert sites and where it is necessary to
excavate beyond the limits of structural excavation, as herein described in order that the culvert
may function properly, such excavation shall be included with structural excavation as may be
indicated on the Drawings.

Payment for all work prescribed under this item shall include full compensation for all
excavation and backfill including compaction, all soundings, construction of all cofferdams, all
dewatering and for furnishing all materials, labor, equipment, tools, sheathing, bracing,
cofferdams, pumps, drills, explosives and incidentals necessary to complete the work, except
for specific allowances stated above.

Special materials used or additional excavation made for the Contractor's convenience to
expedite the work will not be paid for directly, but shall be included in the unit price bid for this
specification item. In addition, if the Contractor's construction methods and equipment creates
conditions necessitating usage of special materials or additional excavation, the work and
materials will not be paid for directly, but shall be included in the unit price bid for this
specification item.

When specified in the contract bid form as separate pay item(s), the item(s) will be paid for at
the contract unit price(s) for "Flexible Base", "Lime Stabilized Base" and "Controlled Low
Strength Material". The bid prices shall include full compensation for all Work herein, specified,
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including the disposal of all material not required in the Work, the furnishing of all material,
equipment, tools, labor and incidentals necessary to complete the Work.

Payment will be made under one of the following:

Pay Item No. 401S-A: Unclassified Structural Excavation, Plan QuantityPer Cubic Yard, Plan Quantity .

Pay Item No. 401S-B: Common Structural Excavation Per Cubic Yard.

Pay Item No. 401S-C: Rock Structural Excavation Per Cubic Yard.

Pay Item No. 401S-D: Concrete Base Per Cubic Yard.

Pay Item No. 401S-E: Cement Stabilized Backfill Per Cubic Yard.
Pay Item No. 401S-F: Flexible Base Per Cubic Yard.
Pay Item No. 401S-G: Lime Stabilized Base Per Square Yard.
Pay Item No. 401S-H: Controlled Low Strength Material Per Cubic Yard.
Pay Item No. 401S-I: Cofferdams, type ___________ Per Cubic Yard.
Pay Item No. 401S-J: Dewatering Per Cubic Yard.

End
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Item No. 403S
Concrete for Structures

403S.1 Description

This item shall govern quality, storage, handling, proportioning and mixing of materials for
hydraulic cement concrete construction of buildings, bridges, culverts, slabs, prestressed
concrete and incidental appurtenances.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text, the inch-pound units are given preference followed by SI units shown within
parentheses.

403S.2 Submittals

The submittal requirements of this specification item may include:

A. Mix design option(s) of the class of concrete required on the project,

B. The supplier of the concrete mix design(s) and type of mixing equipment, and

C. Type of admixtures to be used with the concrete mixes.

403S.3 Materials

Concrete shall be composed of hydraulic cement or hydraulic cement and supplementary
cementing materials, water, aggregates (fine and coarse), and admixtures proportioned and
mixed as hereinafter provided to achieve specified results.

A. Cementitious Materials

Hydraulic cement shall conform to ASTM C 150, Type I (General Purpose), Type II (General
Purpose with Moderate Sulfate Resistance) and Type III (High Early Strength). Type I shall
be used when none is specified or indicated on the drawings. Type I and Type III cements
shall not be used when a Type II cement is specified or indicated on the drawings. Type III
cement may be used in lieu of a Type I cement, when the anticipated air temperature for the
succeeding 12 hours will not exceed 60

o
F (15.6

o
C). A Type III cement shall only be used in

precast concrete or when otherwise specified or allowed. All cement shall be of the same
type and from the same source for a monolithic placement.

Unless otherwise specified the cementitious material content shall be limited to no more
than 700 lbs. per cubic yard (417 kg per cubic meter). When supplementary cementing
materials are used, cement is defined as “cement plus supplementary cementing material.”
Supplementary cementing materials include fly ash (DMS 4610), ultra-fine fly ash (DMS-
4610), ground granulated blast furnace slag grade 100 or 120 (DMS-4620), silica fume
(DMS-4630) and metakaolin (DMS-4635).

Supplementary cementing materials shall not be used when white hydraulic cement is
specified.

Class C flyash shall not be used in sulfate-resistant concrete.

Hydraulic cement manufactured in a cement kiln fueled by hazardous waste shall be
considered as an approved product if the production facility is authorized to operate under
regulation of the Texas Commission on Environmental Quality (TCEQ) and the U. S.
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Environmental Protection Agency (EPA). Supplier shall provide current TNRCC and EPA
authorizations to operate the facility.

When sulfate-resistant concrete is required for a project, mix design options 1, 2, 3 or 4
presented in Section 403S.8, “Mix Design Options” shall be used to develop appropriate mix
design utilizing Type I/II, II, V, IP or IS cement.

B. Mixing Water

Water for use in concrete and for curing shall be potable water free of oils, acids, organic
matter or other deleterious substances and shall not contain more than 1,000 parts per
million of chlorides as Cl or sulfates as SO4.

Water from the City of Austin will not require testing. Contractor may request approval of
water from other sources. Contractor shall arrange for samples to be taken from the source
and tested at his expense. When water from other sources is proposed, test reports shall be
provided that indicates compliance with Table 1 before use.

Table 1: Chemical Limits for Mix Water

Contaminant Test Method
Maximum Concentration

(ppm)
Chloride (CL)

Prestressed concrete
Bridge decks & superstructure
All other concrete

ASTM D-512
500
500

1,000
Sulfate (SO4) ASTM D-516 1,000
Alkalies (NA2O + 0.658 K2O) ASTM D-4191 & D-4192 600
Total Solids AASHTO T-26 50,000

Water that has an adverse effect on the air-entraining agent or any other chemical admixture
or on strength or time of set of the concrete shall not be used. Water used in white Portland
cement concrete shall be free from iron and other impurities, which may cause staining, or
discoloration.

C Coarse Aggregate

Coarse aggregate shall consist of durable particles of crushed or uncrushed gravel, crushed
blast furnace slag, crushed stone or combinations thereof; free from frozen material or
injurious amounts of salt, alkali, vegetable matter or other objectionable material either free
or as an adherent coating. When white hydraulic cement is specified, the coarse aggregates
used in the concrete shall be light colored. Quality shall be reasonably uniform throughout.

The coarse aggregate from each source shall not contain more than 0.25 percent by weight
of clay lumps, nor more than 1.0 percent by weight of shale nor more than 5 percent by
weight of laminated and/or friable particles when tested in accordance with TXDOT Test
Method TEX-413-A. The coarse aggregate from each source shall have a wear of not more
than 40 percent when tested in accordance with TXDOT Test Method TEX-410-A.

Unless otherwise indicated on the drawings, the coarse aggregate from each source shall be
subjected to 5 cycles of the soundness test conforming to TXDOT Test Method TEX-411-A.
The loss shall not be greater than 12 percent when sodium sulfate is used or 18 percent
when magnesium sulfate is used.

Coarse aggregate shall be washed. The Loss by Decantation (TXDOT Test Method TEX-
406-A), plus allowable weight of clay lumps, shall not exceed 1 percent or the value indicated
on the drawings or in the project manual, whichever is less. If material finer than the # 200
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(75 micrometer) sieve is definitely established to be dust of fracture of aggregates made
primarily from crushing of stone, essentially free from clay or shale as established by Part III
of TXDOT Test Method TEX-406-A, the percent may be increased to 1.5. When crushed
limestone coarse aggregate is used in concrete pavements, the decant may exceed 1% but
not more than 3% if the material finer than the # 200 (75 micrometer) sieve is determined to
be at least 67% calcium carbonate in accordance with TxDoT Test Method Tex-406-A, Part
III.

The coarse aggregate factor may not be more than 0.82; however, when voids in the coarse
aggregate exceed 48 percent of the total rodded volume, the coarse aggregate factor shall
not exceed 0.85. The coarse aggregate factor may not be less than 0.68 except for a Class
I machine extruded mix that shall not have a coarse aggregate factor lower than 0.61.

When exposed aggregate surfaces are required, the coarse aggregate shall consist of
particles with at least 40 percent crushed faces. Uncrushed gravel, polished aggregates and
clear resilient coatings are not acceptable for exposed aggregate finishes.

When tested by approved methods, the coarse aggregate including combinations of
aggregates when used, shall conform to the grading requirements shown in Table 2.

Table 2: Coarse Aggregate Gradation Chart (Percent Passing)

Grade Nom. Size 2-1/2"
(62.5mm)

2"
(50mm)

1 ½"
(37.5mm)

1"
(25mm)

3/4"
(19mm)

1/2"
(12.5mm)

3/8"
(9.5mm)

No. 4
(4.75mm)

No. 8
(2.36mm)

1 2" (50 mm) 100 80-100 50-85 20-40 0-5

2 (467)*1 1/2"(37.5 mm) 100 95-100 35-70 10-30 0-5

3 1" (50 mm) 100 95-100 60-90 25-60 0-5

4 (57)* 1” (50 mm) 100 95-100 25-60 0-10 0-5

5 (67)* 3/4” (19 mm) 100 90-100 20-55 0-10 0-5

6 (7)* ½" (12.5 mm) 100 90-100 40-70 0-15 0-5

7 3/8"(9.5 mm) 100 70-95 0-25

8 3/8" (9.5 mm) 100 95-100 20-65 0-10

Notes:

1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 20% of the fine
aggregate.

2. The use of recycled crushed hydraulic cement concrete as a coarse aggregate shall be limited to
Concrete Classes A, B and D (see Table 5).

D. Fine Aggregate

Fine aggregate shall be washed and consist of clean, hard, durable and uncoated particles
of natural or manufactured sand or a combination thereof, with or without a mineral filler.
When white hydraulic cement is specified, the fine aggregates used in the concrete shall be
light colored. Quality shall be reasonably uniform throughout It shall be free from frozen
material or injurious amounts of salt, alkali, vegetable matter or other objectionable material
and it shall not contain more than 0.5 percent by weight of clay lumps in accordance with
TEX-413-A. When subjected to color test for organic impurities per TXDOT Test Method
TEX-408-A, it shall not show a color darker than standard.

Unless indicated otherwise on the drawings the acid insoluble residue of fine aggregate
used in slab concrete subject to direct traffic shall not be less than 60 percent by weight
(mass) when tested conforming to TXDOT Test Method TEX-612-J.
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Unless indicated otherwise on the Drawings, fine aggregate shall be blended, when
necessary, to meet the acid insoluble residue requirement.

When blending the following equation shall be used:

Acid Insoluble (%) = (A1)(P1)+(A2)(P2)/100

Where:

A1 = acid insoluble (%) of aggregate 1,

A2 = acid insoluble (%) of aggregate 2,

P1 = % by weight of A1 of the fine aggregate blend, and

P2 = % by weight of A2 of the fine aggregate blend.

When tested in accordance with TxDoT Test Method Tex-401-A, the fine aggregate,
including mineral filler and combinations of aggregates, when used, shall conform to the
grading requirements shown in Table 3.

Table 3: Fine Aggregate Gradation Chart1 (Grade 1 - Percent Passing)

3/8

(9.5 mm)

No. 4

(4.75 mm)

No. 8

(2.36 mm)

No. 16

((1.18mm)

No. 30

(600 µm)

No. 50

(300 µm)

No. 100

(150 µm)

No. 200

(75 µm)

100 95-100 80-100 50-85 25-65 10-35
1

0-10 0-3
2

Notes:
1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 20% of the fine

aggregate.
2. The use of recycled crushed hydraulic cement concrete as a fine aggregate shall be limited

to Concrete Classes A, B and D (see Table 5).
3. 6 to 35 when sand equivalent value is greater than 85.
4. 0 to 6 for manufactured sand.

Sand equivalent per TXDOT Test Method TEX-203-F shall not be less than 80 nor less than
otherwise indicated on the drawings, whichever is greater.

The fineness modulus will be determined by adding the percentages by weight retained on
sieve Nos. 4, 8, 16, 30, 50 and 100 (4.75 mm, 2.36 mm, 1.18mm, 600 µm, 300 µm, and 150
µm) and dividing the sum of the six sieves by 100. For all classes of concrete except K (see
Table 5), the fineness modulus shall be between 2.30 and 3.10. For Class K concrete, the
fineness modulus shall be between 2.40 and 2.90, unless indicated otherwise on the
Drawings.

E. Mineral Filler

Mineral filler shall consist of stone dust, clean crushed sand or other approved inert
material. When tested in accordance with TxDoT Test Method Tex-401-A, it shall conform
to the following gradation:

Passing the No. 30 (600 µm) Sieve 100 percent

Passing the No. 200 (75 µm) Sieve 65 to 100 percent

F. Mortar and Grout

Unless otherwise specified, indicated on the drawings or approved by the Engineer or
designated representative mortar and grout shall consist of 1 part hydraulic cement, 2
parts finely graded sand and enough water to make the mixture plastic. When required to
prevent color difference, white cement shall be added to produce color required. When
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required by the Engineer or designated representative, approved latex adhesive may be
added to the mortar. Mortar shall be provided with a consistency such that the mortar can
be easily handled and spread by trowel. Grout shall be provided of a consistency that will
flow into and completely fill all voids.

G. Admixtures

All chemical admixtures including water reducing, placticizers and air entrainment shall
conform to TxDoT DMS-4640, “Chemical Admixtures for Concrete”. Calcium chloride-based
admixtures shall not be approved. Admixtures shall be included in the prequalified concrete
admixtures list maintained by TxDot’s Construction Division. High-range water-reducing
admixtures (TxDoT Type F or G) and accelerating admixtures (TxDoT Type C or E) shall not
be used in bridge deck concrete.

H. Air Entrainment

Unless indicated otherwise on the drawings, all concrete classes with the exception of Class
B shall be air;entained in accordance with Table 8. If the air content is more than 1-1/2
percentage points below or 3 percentage points above the required air, the load of concrete
will be rejected. If the air content is more than 1-1/2 but less than 3 percentage points above
the required air, the concrete may be accepted based on strength test results.

403S.4 Storage of Materials

A. Cement, Supplementary Cementing Materials and Mineral Filler

All cement, supplementary cementing materials and mineral filler shall be stored in separate
and well ventilated, weatherproof buildings or approved bins, which will protect the material
from dampness or absorption of moisture. Storage facilities shall be easily accessible and
each shipment of packaged cement shall be kept separated to provide for identification and
inspection. The Engineer or designated representative may permit small quantities of
sacked cement to be stored in the open for a maximum of 48 hours on a raised platform and
under waterproof covering.

B. Aggregates

The method of handling and storing concrete aggregates shall prevent contamination with
foreign materials. If the aggregates are stored on the ground, the sites for the stockpiles
shall be clear of all vegetation and shall be level. Aggregates shall be stockpiled in sizes to
facilitate blending. If the aggregate is not stockpiled on a hard, non-contaminant base, the
bottom 6-inch (150 mm) layer of the stockpile shall not be used without recleaning the
aggregate.

When conditions require the use of 2 or more grades of coarse aggregates, separate
stockpiles shall be maintained to prevent intermixing. Where space is limited, stockpiles shall
be separated by walls or other appropriate barriers.

Aggregate shall be stockpiled and protected from the weather a minimum of 24 hours prior
to use to minimize free moisture content. When stockpiles are too large to protect from the
weather, accurate and continuous means acceptable to the Engineer or designated
representative shall be provided to monitor aggregate temperature and moisture.
Aggregates shall be stockpiled and handled such that segregation and contamination are
minimized.
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The stockpiles shall be sprinkled to control moisture and temperature as necessary. A
reasonably uniform moisture content shall be maintained in aggregate stockpiles.

C. Admixtures

Admixtures shall be stored in accordance with manufacturer’s recommendations and shall be
protected against freezing.

D. Hot Weather Concrete Mixes

Ice may be used during hot weather concrete placement (Section 13 of Standard
Specification Item No. 410S, “Concrete Structures”) to lower the concrete temperature;
however, the Contractor shall furnish a mix design acceptable to the Engineer or
designated representative for class of concrete specified. The addition of ice shall not
exceed 50% of the total mix water weight.

403S.5 Measurement of Materials

Water shall be accurately metered. Fine and coarse aggregates, mineral filler, bulk cement
and fly ash shall be weighed separately. Allowances shall be made in the water volume and
aggregate weights during batching for moisture content of aggregates and admixtures.
Volumetric and weight measuring devices shall be acceptable to the Engineer or designated
representative. Measurement of materials in non-volumetric and volumetric mixers shall
conform to Section 421.4.D of TxDot Specification Item 421, “Hydraulic Cement Concrete”.

Batch weighing of sacked cement is not required; however, bags, individually and entire
shipments, may not vary by more than 3 percent from the specified weight of 94 pounds (42.6
kilograms) per bag. The average bag weight of a shipment shall be determined by weighing 50
bags taken at random.

403S.6 Mix Design

The Contractor shall furnish a mix design acceptable to the Engineer or designated
representative for the class of concrete required in accordance with Table 5. The mix shall be
designed by a qualified commercial laboratory and signed/sealed by a registered Professional
Engineer, licensed in the state of Texas to conform with requirements contained herein, to ACI
211.1 or TXDOT Bulletin C-11 (and supplements thereto). The maximum water-to-cementitious
material ratio identified in Table 5 for specific classes of concrete shall not be exceeded.

A higher-strength class of concrete with equal or lower water-to-cementituous-material ratio
may be substituted for the specified class of concrete.

The mix design shall be over-designed in accordance with Table 5 in order to account for
production variability and to ensure minimum compressive strength requirements are met.

Allowable mix design options are presented in Section 403S.8.

The Contractor shall perform, at his own expense, the work required to substantiate the design,
including testing of strength specimens. Complete concrete design data shall be submitted to
the Engineer or designated representative for approval. The mix design will be valid for a
period of one (1) year provided that there are no changes to the component materials.
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When there are changes in aggregates or in type, brand or source of cement, supplementary
cementing material or chemical admixtures, the mix shall be evaluated as n new mix design. A
change in vendor does not necessarily constitute a change in materials or source. When only
the brand or source of cement is changed and there is a prior record of satisfactory
performance of the cement with the ingredients, the submittal of new trial batches may be
waived by the Engineer or designated representative.

At the end of one (1) year, a previously approved mix may be resubmitted for approval if it can
be shown that no substantial change in the component materials has occurred and that test
results confirming the adequacy of the mix designs have been acquired during the previous
year. The resubmittal analysis must be reviewed, signed and sealed by a registered
Professional Engineer, licensed in the state of Texas. This resubmittal shall include a reanalysis
of specific gravity, absorption, fineness modulus, sand equivalent, soundness, wear and unit
weights of the aggregates. Provided that the fineness modulus did not deviate by more than
0.20 or that the re-proportioned total mixing water, aggregate and cement (or cement plus fly
ash) are within 1, 2, and 3 percent, respectively, of pre-approved quantities, a one-year
extension on the approval of the mix may be granted by the Engineer or designated
representative. Updated cement, fly ash, and admixture certifications shall accompany the
resubmittal.

Approved admixtures that are included in the prequalified concrete admixtures list maintained
by TxDot’s Construction Division may be used with all classes of concrete at the option of the
Contractor provided that specific requirements of the governing concrete structure specification
are met. Water reducing and retarding agents shall be required for hot weather, large mass,
and continuous slab placements. Air entraining agents may be used in all mixes but must be
used in the classes indicated on Table 5. Unless approved by the Engineer or designated
representative, mix designs shall not exceed air contents for extreme exposure conditions as
recommended by ACI 211.1 for the various aggregate grades.

403S.7 Consistency and Quality of Concrete

Concrete shall be workable, cohesive, possess satisfactory finishing qualities and of stiffest
consistency that can be placed and vibrated into a homogeneous mass within slump
requirements specified in Table 4 without the development of segregation or honeycombing.
No concrete will be permitted with a slump in excess of the maximums shown unless water-
reducing admixtures have been previously approved. Concrete that exceeds the maximum
acceptable placement slump at time of delivery will be rejected. Slump values shall be
conducted in accordance with TXDOT Test Method TEX-415-A.

Consistency and quality of concrete should allow efficient placement and completion of finishing
operations before initial set. Re-tempering (i.e. addition of water and reworking concrete after
initial set) shall not be allowed. When field conditions are such that additional moisture is
needed for final concrete surface finishing operation, the required water shall be applied to
surface by fog spray only and shall be held to a minimum. Excessive bleeding shall be avoided
and in no case will it be permissible to expedite finishing and drying by sprinkling the surface
with cement powder.

Table 4: Slump Requirements

Slump1, inches (mm)

Type of Construction Maximum Minimum

Cased Drilled Shafts 4 (100) 3 (75)
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Reinforced Foundation Caissons and Footings 3 (75) 1 (25)

Reinforced Footings and Substructure Walls 3 (75) 1 (25)

Uncased Drilled Shafts 6 (150) 5 (125)

Thin-walled Sections; 9 inches (225 mm) or less 6 ½ (165) 4 (100)

Prestressed Concrete Members
1

6 ½ (165) 4 (100)

Precast Drainage Structures 6 (150) 4 (100)

Wall Sections over 9 inches (225 mm) 5 (125) 3 (75)

Reinforced Building Slabs, Beams, Columns and Walls 4 (100) 1 (25)

Bridge Decks 4 (100) 2 (50)

Pavements, Fixed-form 6 ½ (165) 4 (100)

Pavements, Slip-form 3 (75 ) 1-½ (37.5)

Sidewalks, Driveways and Slabs on Ground 4 (100) 2 (50)

Curb & Gutter, Hand-vibrated 3 (75) 1 (25)

Curb & Gutter, Hand-tamped or spaded 4 (100) 2 (50)

Curb & Gutter, Slip-form/extrusion machine 2 (50) ½ (12.5)

Heavy Mass Construction 2 (50) 1 (25)

High Strength Concrete 4 (100) 3 (75)

Riprap and Other Miscellaneous Concrete 6 (150) 1 (25)

Under Water or Seal Concrete 8 ½ (213) 6 (150)

1. Slump values when a high range water reducer (HRWR) is not used.

2. When a high range water reducer (HRWR) is used, maximum acceptable placement slump will
be 9 in (225 mm)

During progress of the work, the Engineer or designated representative shall cast test
cylinders as a check on compressive strength of concrete actually placed. The Engineer
or designated representative may also perform slump tests, entrained air tests and
temperature checks to ensure compliance with specifications.

Proportioning of all material components shall be checked prior to discharging. Excluding
mortar material for pre-coating of the mixer drum [see section 403S.8.B and adjustment for
moisture content of admixtures and aggregates, material components shall fall within the
range of + 1% for water, + 2% for aggregates, + 3% for cement, +2% for fly ash and within
manufacturer recommended dosage rates for admixtures except that air entrainment shall
be within + 1-1/2 percentage points of the mix design requirements.

Unless otherwise specified or indicated on the drawings, concrete mix temperature shall
not exceed 90°F (32

o
C) except in mixes with high range water reducers where a maximum

mix temperature of 100°F (38
o
C) will be allowed. Cooling an otherwise acceptable mix by

addition of water or ice during agitation will not be allowed.

Test cylinders will be required for small placements such as manholes, inlets, culverts,
wing walls, etc. The Engineer or designated representative may vary the number of tests
to a minimum of 1 for each 25 cubic yards (1 for each 19 cubic meters) placed over a
several day period.

Test cylinders shall be required for each monolithic placement of bridge decks or
superstructures, top slabs of direct traffic culverts, cased drilled shafts, structural beams
and as otherwise directed by Engineer or designated representative for design strength
confirmation or early form removal. Test cylinders made for early form removal or for
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consideration of use of structure will be at Contractor's expense, except when required by
Engineer or designated representative.

A strength test shall be defined as the average breaking strength of 2 cylinders. A
minimum of four test cylinders shall be prepared; two each to be tested at 7 and 28 days.
Specimens will be tested conforming to TXDOT Test Method TEX-418-A. If required
strength or consistency of class of concrete being produced cannot be secured with
minimum cementitious material specified or without exceeding maximum
water/cementitious material ratio, Contractor will be required to furnish different
aggregates, use a water reducing agent, an air entraining agent or increase the cement
content in order to provide concrete meeting these specifications.

Slump tests will be performed in accordance with TxDoT Test Method Tex-415-A.
Entrained air tests will be performed in accordance with TxDoT Test Method Tex-416-A.

Test specimens shall be cured using the same methods and under the same conditions as
the concrete represented. Design strength cylinders shall be cured conforming to TXDOT
Bulletin C-11 (and supplements thereto).

When control of concrete quality is by 28-day compressive tests, job control testing will be
by 7-day compressive strength tests. The minimum strength requirement for seven (7) day
test will be 70 percent of the specified minimum 28-day compressive strength. If the
required 7-day strength is not secured with the quantity of cement specified in Table 4,
changes in the mix design shall be made and resubmitted for approval. For an occasional
failure of the seven-day compressive test, the concrete may be tested at 28 days for final
evaluation.

Table 5: Classes of Concrete

Minimum Strength, psi (MPa)Class Cement
Sks Per CY 28 Days 7 Days

Maximum
W/C Ratio

1
Coarse Aggr.

Grade
2,3,4

Air
Entrain.

A 5.0 (280 kg/m3) 3000 (20.6) 2100 (14.5) 0.6 1,2,3,4, 8 Yes

B 4.0 (225 kg/m
3
) 2000 (13.8) 1400 (9.7) 0.6 2,3,4,5,6,7 No

C
5

6.0 (335 kg/m
3
) 3600(24.8) 2520 (17.4) 0.45 1,2,3,4,5,6 Yes

D 4.5 (252 kg/m
3
) 2500 (17.2) 1750 (12.1) 0.6 2,3,4,5,6,7 No

H
5

6.0 (335 kg/m
3
) As indicated As Indicated 0.45 3,4,5,6 Yes

I 5.5 (308 kg/m3) 3500 (24.1) 2450 (16.9) 0.45 2,3,4,5 Yes

J 2.0 (112 kg/m3) 800 (5.5) 560 (3.9) N/A 2,3,4,5 No

S
5

6.0 (335 kg/m
3
) 4000 (27.6) 2800 (19.3) 0.45 2,3,4,5 Yes

Notes:
1. Maximum water-cement or water-cementitious ratio by weight
2. Unless otherwise allowed, Grade 1 coarse aggregate shall only be used in massive foundations

with 4-in (100-mm) minimum clear spacing between reinforcing steel bars.
3. Grade 1 coarse aggregate grading shall not be used in drilled shafts.
4. Unless otherwise allowed, Grade 8 coarse aggregate shall be used in extruded curbs.
5. Structural concrete classes.
6. When Type II cement is used in Class C, S or A concrete, the 7-day compressive strength

requirement will be 2310 psi (15.9 MPa) for Class C, 2570 psi (17.7 MPa) for Class S and 1925 psi
(13.3 MPa) for Class A minimum.

Table 6: Over Design Required to Meet Compressive Strength Requirements
1
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Standard Deviation, psi (MPa)Number

Of Tests
2,3

300 (2.06 ) 400 (2.75 ) 500 (3.44 ) 600 (4.13) 700 (4.82 )

15 470 (3.24 ) 620 (4.27) 850 (5.85) 1,120 (7.71) 1,390 (9.57)

20 430 (2.96 ) 580 (3.99) 760 (5.23) 1,010 (6.95) 1,260 (8.67)

30 or more 400 (2.75 ) 530 (3.65) 670 (4.61) 900 (6.20) 1,130 (7.78)

Notes:
1. When designing the mix, add the tabulated amounts to the minimum design strength in Table

5.Maximum water-cement or water-cementitious ratio by weight
2. Number of tests of a concrete mixture used to estimate the standard deviation of a concrete

production facility. Test of another mix within 1,000 psi (6.88 MPa) of the specified strength may
be used.

3. If less than 15 prior tests are available, the overdesign should be 1,000 psi (6.88 MPa) for
specified strength less than 3,000 psi (20.65 MPa), 1,200 psi (8.26 MPa) for specified strengths
from 3,000 to 5,000 psi (20.65 to 34.42 MPa) and 1,400 psi (9.64 MPa) for specified strengths
greater than 5,000 psi (34.42 MPa).

Table 7: Expected Usage of Concrete Classes

Class General Usage

A Inlets, manholes, curb, gutter, curb & gutter, concrete retards, sidewalks,
driveways, backup walls and anchors

B Riprap, small roadside signs and anchors

C5 Drilled shafts, bridge substructure, bridge railing, culverts except top slab of
direct traffic culverts, headwalls, wing walls, approach slabs, and cast-in-place
concrete traffic barrier

D Riprap

H
5

Prestressed concrete beams, boxes, piling and precast concrete traffic barrier

J Utility trench repair

S5 Bridge slabs and top slabs of direct traffic culverts

Table 8: Air Entrainment1

% Air EntrainmentNominal Maximum

Aggregate Size In (mm) Moderate Exposure Severe Exposure

3/8 (9.5)- Grades 7 & 8 6 7-1/2

1/2 (12.5)- Grades 6 5-1/2 7

3/4 (19)- Grades 5 5 6

1 (25)- Grades 4 4-1/2 6

1-1/2 (37.5)- Grades 2 & 3 4-1/2 5-1/2

2 (50)- Grades 2 4 5

1. For specified concrete strengths above 5,000 psi (34.42 MPa) a reduction of 1
percentage point is allowed.

403S.8 Mix Design Options
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For the structural concretes identified in Table 5 (Classes C, H and S) and any other class
of concrete designed using more than 520 lbs. of cementitious material per cubic yard (310
kgs per cubic meter), one of the mix design options presented below shall be used.

For the non-structural concretes identified in Table 5 (Classes A, B, D and I) and any other
class of concrete designed using less than 520 lbs. of cementitious material per cubic yard
(310 kgs per cubic meter), one of the mix design options presented below will be used,
except that Class C fly ash may be used instead of Class F fly ash for Options 1, 3 and 4
unless a sulfate-resistant concrete is required.

A. Option 1: Twenty (20) to thirty-five (35) percent of the cement may be replaced with
Class F fly ash.

B. Option 2: Thirty-five (35) to fifty (50) percent of the cement may be replaced with
ground granulated blast-furnace slag.

C. Option 3: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a
combination of Class F fly ash, ground granulated blast-furnace slag or
silica fume. The combination may not include more than thirty-five (35)
percent fly ash and no more than ten (10) percent silica fume.

D. Option 4 Type IP or Type IS will be used and up to ten (10) percent of the cement
may be replaced with Class F fly ash, ground granulated blast-furnace slag
or silica fume.

E. Option 5: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a
combination of Class C fly ash and at least six (6) percent of silica fume,
ultra fine fly ash or metakaolin. The combination may not include more
than thirty-five (35) percent fly ash and no more than ten (10) percent silica
fume.

F. Option 6: A lithium nitrate admixture will be added at a minimum dosage of 0.55 gal.
Of thirty (30) percent lithium nitrate solution per pound of alkalis present in
the hydraulic cement.

G. Option 7: When hydraulic cement only is used in the design, the total alkali
contribution from the cement in the concrete does not exceed 4.0 lbs. Per
cubic yard, when calculated as follows:

alkali (lbs. per CY) = .01 (lbs cement/CY) (% Na2O equivalent in cement)

where (% Na2O equivalent in cement) is assumed to be the maximum
cement alkali content reported on the cement mill certificate.

H. Option 8: When there are deviations from Options 1 through 7, the following shall be
performed:

1. Conduct tests on both coarse and fine aggregate separately in
accordance with ASTM C-1260, using 440 g of the proposed
cementitious in the same proportions of hydraulic cement to
supplementary cementing material to be used in the mix.

2. Prior to use of the mix, a certified test report signed and sealed by a
Professional Engineer, licensed in the state of Texas shall be submitted
that demonstrates that ASTM C 1260 test results for each aggregate do
not exceed 0.10 percent expansion.

403S.9 Mixing and Mixing Equipment
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All equipment, tools and machinery used for hauling materials and performing any part of
the work shall be maintained in such condition to insure completion of the work without
excessive delays for repairs and replacement. Mixing shall be done in a mixer of approved
type and size that will produce uniform distribution of material throughout the mass and shall
be capable of producing concrete meeting requirements of ASTM C 94, Ready-mixed
Concrete and these specifications. Mixing equipment shall be capable of producing
sufficient concrete to provide required quantities. Entire contents of the drum shall be
discharged before any materials are placed therein for a succeeding batch. Improperly
mixed concrete shall not be placed in a structure. For all mixers an adequate water supply
and an accurate method of measuring the water shall be provided.

The mixer may be batched by either volumetric or weight sensing equipment and shall be
equipped with a suitable timing device that will lock the discharging mechanism and signal
when specified time of mixing has elapsed.

A. Proportioning and Mixing Equipment

For all miscellaneous concrete placements, a mobile, continuous, volumetric mixer or a
volumetric or weight batch mixer of the rotating paddle type may be used.

When approved by Engineer or designated representative in writing or when specified
for use in other items, these mixers may be used for other types of concrete
construction, including structural concrete, if the number of mixers furnished will supply
the amount of concrete required for the particular operation in question.

These mixers shall be designed to receive all the concrete ingredients, including
admixtures, required by the mix design in a continuous uniform rate and mix them to
the required consistency before discharging.

For continuous volumetric mixers, the materials delivered during a revolution of the
driving mechanism or in a selected interval, will be considered a batch and the
proportion of each ingredient will be calculated in the same manner as for a batch type
plant.

Mixing time shall conform to recommendations of manufacturer of mixer unless
otherwise directed by Engineer or designated representative.

B. Ready-mixed Concrete

Use of ready-mixed concrete will be permitted provided the batching plant and mixer
trucks meet quality requirements specified herein. When ready-mixed concrete is
used, additional mortar (1 sack cement, 3 parts sand and sufficient water) shall be
added to each batch to coat the mixer drum. Ready-mixed concrete, batching plant
and mixer truck operation shall include the following:

1. A ticket system will be used that includes a copy for the Inspector. Ticket will have
machine stamped time/date of concrete batch, a mix design designation, weight of
cement, fly ash, sand and aggregates; exact nomenclature and written quantities of
admixtures and water. Any item missing or incomplete on ticket may be cause for
rejection of concrete.

2. Sufficient trucks will be available to support continuous placements. The Contractor
will satisfy the Engineer or designated representative that adequate standby trucks
are available to support monolithic concrete placement requirements.

3. A portion of mixing water required by the mix design to produce the specified slump
may be withheld and added at the job site, but only with permission of the Engineer
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or designated representative and under the Inspector's observation. When water is
added under these conditions, the concrete batch will be thoroughly mixed before
any slump or strength samples are taken. Additional cement shall not be added at
the job site to otherwise unacceptable mixes.

4. A metal plate(s) shall be attached in a prominent place on each truck mixer plainly
showing the various uses for which it was designed. The data shall include the
drum's speed of rotation for mixing and for agitating and the capacity for complete
mixing and/or agitating only. A copy of the manufacturer's design, showing
dimensions of blades, shall be available for inspection at the plant at all times.
Accumulations of hardened concrete shall be removed to the satisfaction of the
Engineer or designated representative.

5. The loading of the transit mixers shall not exceed capacity as shown on the
manufacturer's plate attached to the mixer or 63 percent of the drum volume,
whichever is the lesser volume. The loading of transit mixers to the extent of
causing spill-out enroute to delivery will not be acceptable. Consistent spillage will
be cause for disqualification of a supplier.

6. Excess concrete remaining in the drum after delivery and wash water after delivery
shall not be dumped on the project site unless approval of the dump location is first
secured from the Engineer or designated representative.

C. Volumetric Batching

Use of volumetric batched concrete will be permitted provided the batching and
continuous mixing operations conform to ASTM C 685, “Concrete Made By Volumetric
Batching and Continuous Mixing”. This type concrete shall be made from materials
continuously batched by volume, mixed in a continuous mixer and delivered to the site
in a freshly mixed and unhardened state. Tests and criteria for batching accuracy and
mixing efficiency shall be as specified in ASTM C 685.

1. A ticket system will be used that includes a copy for the Inspector. The ticket will
have machine stamped time/date of concrete batch, a mix design designation,
weight of cement, fly ash, sand and aggregates; exact nomenclature and written
quantities of admixtures and water. Any item missing or incomplete on ticket may
be cause for rejection of concrete.

2. Each batching or mixing unit, or both, shall carry in a prominent place a metal plate
or plates on which are plainly marked the gross volume of the unit in terms of mixed
concrete, discharge speed and the weight-calibrated constant of the machine in
terms of a revolution counter or other output indicator. The mixer shall produce a
thoroughly mixed and uniform concrete.

3. The batcher-mixer unit shall contain in separate compartments all the necessary
ingredients needed for the manufacture of concrete. The unit shall be equipped
with calibrated proportioning devices to vary the mix proportions and it shall
produce concrete as required by the Work and ASTM C 685.

D. Truck-mixed Concrete

The concrete shall be mixed in a truck mixer from 70 to 100 revolutions at the mixing
speed designated by the manufacturer that will produce a uniform concrete mix. The
concrete shall be delivered to the project in a thoroughly mixed and uniform mass and
shall be discharged with a satisfactory degree of uniformity. Additional mixing at the job
site, at the mixing speed designated by the manufacturer, may be allowed by the
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Engineer or designated representative as long as the concrete is discharged before the
drum has revolved a total of 300 revolutions after the introduction of the mixing water to
the cement and the aggregates.

Re-tempering or adding concrete chemical admixtures is only permitted at the job site
when concrete is delivered in a truck mixer. Water shall not be added after introduction
of mixing water at the batch plant except on arrival at the job site with approval of the
Engineer or designated representative, in order to adjust the slump of the concrete.
When this water is added, the mix design water-cementitious-material ratio shall not be
exceeded. The drum or blades shall be turned at least 30 additional revolutions at
mixing speed to ensure thorough and uniform mixing of the concrete. Water or
chemical admixtures shall not be added to the batch after any concrete has been
discharged.

When the concrete contains silica fume, mixing times and batching operations shall be
adjusted as necessary to ensure that the material is completely and uniformly
dispersed in the mix. The dispersion of the silica fume within the mix shall be verified in
trial batches.

E. Hand-mixed Concrete

Hand mixing of concrete may be permitted for small placements or in case of an
emergency and then only on authorization of the Engineer or designated representative.
Hand-mixed batches shall not exceed a 4 cubic foot (0.113 cubic meters) batch in
volume. Material volume ratios shall not be leaner than 1 part cement, 2 parts large
aggregate, 1 part fine aggregate and enough water to produce a consistent mix with a
slump not to exceed 4 inches (100 mm). Admixtures shall not be used unless
specifically approved by the Engineer or designated representative.

403S.10 Excavation, Placing of Concrete, Finishing, Curing and Backfill

Excavation, placing of concrete, finishing, curing and backfill shall conform to Standard
Specification Item No. 401S, "Structural Excavation and Backfill", Standard Specification
Item No. 410S, "Concrete Structures” and Standard Specification Item No. 411S, "Surface
Finishes for Concrete”.

403S.11 Measurement

Where measurement of concrete for a structure is not provided by another governing pay
item, measurement shall be made under this specification in accordance with the following.

The quantities of concrete of the various classifications which constitute the completed and
accepted structure or structures in place will be measured by the cubic yard (cubic meters:
1 cubic meter is equal to 1.308 cubic yards), each, square Foot square yard (square
meter: 1 square yard equals 0.836 square meters) or linear foot as indicated in the
Contract Documents. Measurement will be as follows:

A. General

1. Measurement based on dimensions shall be for the completed structure as measured
in place. However, field-measured dimensions shall not exceed those indicated on
the drawings or as may have been directed by the Engineer or designated
representative in writing.
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2. No deductions shall be made for chamfers less than 2 inches (50 mm) in depth,
embedded portions of structural steel, reinforcing steel, nuts, bolts, conduits less
than 5 inches (125 mm) in diameter, pre/post tensioning tendons, keys, water stops,
weep holes and expansion joints 2 inches (50 mm) or less in width.

3. No measurement shall be made for concrete keys between adjoining beams or
prestressed concrete planks.

4. No measurement shall be made for fill concrete between the ends or adjoining
prestressed concrete planks/box beams at bent caps or between the ends of
prestressed concrete planks/box beams and abutment end walls.

5. No measurement shall be made for inlet and junction box invert concrete.

6. No measurement shall be made for any additional concrete required above the
normal slab thickness for camber or crown.

B. Plan Quantity. For those items measured for plan quantity payment, adequate
calculations have been made. If no adjustment is required by Article 403S.12, additional
measurements or calculations will not be required or made.

C. Measured in Place. For those items not measured for Plan Quantity payment,
measurement will be made in place, subject to the requirements of Article 403S.10.A.1
above.

403S.12 Payment

The work performed and materials furnished as prescribed by this item and measured in
accordance with the applicable provisions of "Measurement" above will be paid for as
follows.

The quantity to be paid for will be that quantity indicated in the contract documents and/or
shown on the drawings, regardless of errors in calculations, except as may be modified by
the following.

Plan Quantities will be adjusted:

A. When a complete structure element has been erroneously included or omitted from the
drawings, the quantity shown on the drawings for that element will be added to or
deducted from the plan quantity and included for payment. A complete structure
element will be the smallest portion of a total structure for which a quantity is included
on the drawings. Quantities revised in this manner will not be subject to the provisions
of the "General Conditions", Article 11.

B. When the plan quantity for a complete structure element is in error by 5 percent or more,
a recalculation will be made and the corrected quantity included for payment. Quantities
revised in this manner will not be subject to the provisions of the "General Conditions",
Article 11

C. When quantities are revised by a change in design, the "plan quantity" will be increased
or decreased by the amount involved in the design change. Quantities revised in this
manner will be subject to the provisions of the "General Conditions", Article 11.

The party to the contract requesting the adjustment shall present to the other, a copy of
the description and location, together with calculations of the quantity for the structure
element involved. When this quantity is certified correct by the Engineer or designated
representative, it will become the revised plan quantity.
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Payment for increased or decreased costs due to a change in design on those items
measured as "Cubic Yard", "Each", "Square Foot", "Square Yard" or "Linear Foot" will
be determined by Change Order. Quantities revised in this manner will be subject to the
provisions of the "General Conditions", Article 11.

The unit prices bid for the various classes of concrete shown shall include full
compensation for furnishing, hauling, and mixing all concrete material; placing, finishing
and curing all concrete; all grouting, pointing and finishing; furnishing and placing drains;
furnishing and placing metal flashing strips; furnishing and placing expansion joint
material required by this item; and for all forms and false work, labor, tools, equipment
and incidentals necessary to complete the work.

Pay Item No. 403S-CY: (Structure or Structural Component) - Per Cubic Yard.
Pay Item No. 403S-EA: (Structure or Structural Component) - Per Each.
Pay Item No. 403S-SY: (Structure or Structural Component) - Per Square Yard.
Pay Item No. 403S-LF: (Structure or Structural Component) - Per Lineal Foot.

End
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Item No. 406S
Reinforcing Steel

406S.1 Description

This item shall govern furnishing and placement of reinforcing steel, deformed and smooth,
of the size and quantity indicated on the drawings and in accordance with these
specifications.

This specification is applicable for projects or work involving either inch-pound or SI units.
Within the text and accompanying tables, the inch-pound units are given preference followed
by SI units shown within parentheses.

406S.2 Submittals

The submittal requirements of this specification item may include:

A. Evidence that the steel reinforcement producer is included on the TxDoT list of
approved producing mills

B. Listing of the size, grade, type and quantity of reinforcing steel proposed for the project.

C. If welding of reinforcing steel is proposed, evidence that carbon equivalent (C.E.) of the
proposed steel is at least 0.55% with a report of chemical analysis showing the
percentages of elements necessary to establish C.E.

D. If epoxy coated steel is proposed, evidence that the steel reinforcement producer is
included on the TxDoT list of approved epoxy coating applicators

E. If epoxy coated steel is proposed, written certification that the epoxy-coated reinforcing
steel meets the requirements of this Item with a copy of the manufacturer’s control tests.

F. When mechanical splices are proposed, the types of couplers proposed for use.

406S.3 Materials

A. Approved Mills

Prior to furnishing reinforcing steel, the producing mills must be included on the list of
approved producing mills that is maintained by the Construction Division of the State of
Texas Department of Transportation

B. Deformed Bars and Wire Reinforcement

Unless indicated otherwise on the drawings, Bar reinforcement shall be Grade 60 and
deformed. Reinforcing steel must conform to one of the following:

ASTM A615/ 615M, Grades 40 or 60 (300 or 420)

ASTM A996/ 996M, Type A, Grades 40 or 60 (300 or 420)

ASTM A996/996M, Type R, Grade 60 (420), permitted in concrete pavement only
(furnished as straight bars only without bends. Bend tests are not required)

ASTM A706/706M

In cases where the provisions of this item are in conflict with the provisions of the ASTM
Designation to which reference is made, the provisions of this item shall govern.
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The nominal size, area and weight (mass) of reinforcing steel bars covered by these
specifications are as follows:

Bar Size Number
1/8

th
ins (mm)

Nominal Diameter,
inches (mm)

Nominal Area,
Sq. ins. (mm

2
)

Weight/Linear Foot
Lbs. (kg)

2 (6) 0.250 (6.6) 0.05 (32) 0.167 (.075)
3 (10) 0.375 (9.5) 0.11 (71) 0.376 (.171)
4 (13) 0.500 (12.5) 0.20 (127) 0.668 (.303)
5 (16) 0.625 (15.5) 0.31 (198) 1.043 (.473)
6 (19) 0.750 (19.0) 0.44 (285) 1.502 (.681)
7 (22) 0.875 (22.0) 0.60 (388) 2.044 (.927)
8 (25) 1.000 (25.5) 0.79 (507) 2.670 (2.211)
9 (29) 1.128 (28.5) 1.00 (641) 3.400 (1.542)

10 (32) 1.270 (32.0) 1.27 (792) 4.303 (1.952)
11 (36) 1.410 (36.0) 1.56 (958) 5.313 (2.410)

14 (43) 1.693 (43.0) 2.25 (1552) 7.65 (3.470)

18 (57) 2.257 (57.5) 4.00 (2565) 13.60 (6.169)

Smooth, round bars shall be designated by size number through a No. 4. Smooth bars
above No. 4 shall be designated by diameter in inches.

C. Smooth Bar and Spiral Reinforcement

Smooth bars and dowels for concrete pavement must have a minimum yield strength of
60 ksi (414 MPa) and meet ASTM A615/615M. Smooth bars that are greater in diameter
than a No. 3 (10 mm) designation shall conform to ASTM A615 or meet the physical
requirements of ASTM A36.

Spiral reinforcement shall be either smooth or deformed bars or wire of the minimum size
or gauge indicated on the drawings. Bars for spiral reinforcement shall comply with
ASTM A615 Grade 40(300), ASTM A996, Type A, Grade 40 (300); or ASTM A675,
Grade 80(550), meeting dimensional requirements of ASTM A615. Smooth wire shall
comply with ASTM A82, and deformed wire shall comply with ASTM A496.

D. Weldable Reinforcing Steel

Reinforcing steel to be welded must comply with ASTM A706 or have a carbon equivalent
(C.E.) of at most 0.55%. A report of chemical analysis showing the percentages of
elements necessary to establish C.E. is required for reinforcing steel that does not meet
ASTM A706 to be structurally welded. No tack welding will be allowed. All welding shall
conform to the requirements of AWS D1.1/D1.1M.

The requirements above do not apply to the following miscellaneous welding
applications:

Splicing reinforcing steel to extend bars in the bottom of a drilled shaft;

Attaching chairs to the reinforcing steel cage of a drilled shaft;

Armor joints and their supports;

Screed rail and form hanger supports where permitted on steel units;

Reinforcing steel to R-bars for lateral stability between prestressed beams, spirals,
or bands of reinforcing bars in drilled shaft cages;

Permanent bridge deck forms;

Steel added in railing when slip-form construction is used; and
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Other similar miscellaneous members that have no load carrying capacity in the
completed structure.

E. Welded Wire Fabric

Wire shall conform to the requirements of the Standard Specifications for Cold-Drawn
Steel Wire for Concrete Reinforcement, ASTM A 82 or A 496. Wire fabric, when used as
reinforcement, shall conform to ASTM A 185 or A 497.

When wire is ordered by size numbers, the following relation between size number,
diameter in inches and area shall apply unless otherwise indicated on the drawings:

Size, W Number
1/100 in

2
(mm

2
)

Nominal Diameter
inch (mm)

Nominal Area,
sq. inches (mm

2
)

31 (200) 0.628 (16.0) 0.310 (200)

30 (194) 0.618 (15.7) 0.300 (194)

28 (181) 0.597 (15.2) 0.280 (181)

26 (168) 0.575 (14.6) 0.260 (168)

24 (155) 0.553 (14.0) 0.240 (155)

22 (142) 0.529 (13.4) 0.220 (142)

20 (129) 0.505 (12.8) 0.200 (129)

18 (116) 0.479 (12.2) 0.180 (116)

16 (103) 0.451 (11.5) 0.160 (103)

14 (90) 0.422 (10.7) 0.140 (90)

12 (77) 0.391 (9.9) 0.120 (77)

10 (65) 0.357 (9.1) 0.100 (65)

8 (52) 0.319 (8.1) 0.080 (52)

7 (45) 0.299 (7.6) 0.070 (45)

6 (39) 0.276 (7.0) 0.060 (39)

5.5 (35) 0.265 (6.7) 0.055 (35)

5 (32) 0.252 (6.4) 0.050 (32)

4.5 (29) 0.239 (6.1) 0.045 (29)

4 (26) 0.226 (5.7) 0.040 (26)

3.5 (23) 0.211 (5.4) 0.035 (23)

3 (19) 0.195 (5.0) 0.030 (19)

2.5 (16) 0.178 (4.5) 0.025 (16)

2 (13) 0.160 (4.1) 0.020 (13)

1.5 (9) 0.138 (3.5) 0.015 (9.7)

1.2 (8) 0.124 (3.1) 0.012 (7.7)

1 (6) 0.113 (2.9) 0.010 (6.5)

0.5 (3) 0.080 (2.0) 0.005 (3.2)

Where deformed wire is required, the size number shall be preceded by D and for
smooth wire the prefix W shall be shown.

Welded wire fabric shall be designated as follows: 6 x 12 – W16 x W8, which indicates a
6 in. (150 mm) longitudinal wire spacing and 12-in (300 mm) transverse wire spacing with
smooth No. 16 (103) wire longitudinally and smooth no. 8 (52) wire transversely.

F. Epoxy Coating
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Epoxy coating shall be required as indicated on the drawings. Prior to furnishing
epoxy-coated reinforcing steel, the epoxy applicator must be included on the list of
approved applicators that is maintained by the Construction Division of the State of
Texas Department of Transportation.

The reinforcing steel shall be epoxy coated in accordance with the following.

Epoxy Coating Requirements for Reinforcing Steel

Material Specification

Bar ASTM A775 or A934

Wire or Fabric ASTM A884 Class A or B

Mechanical Coupler As indicated on the drawings

Hardware As indicated on the drawings

The epoxy coating material and coating repair material shall comply with TxDoT’s
DMS-8130, “Epoxy Powder Coating for Reinforcing Steel”. The applicator shall not
patch more than ¼ inch total length in any foot (20 mm total length in any meter) at
the applicator’s plant.

The epoxy-coated reinforcing steel shall be sampled and tested in accordance with
TxDoT Test Method Tex-739-I, “Sampling and Testing Epoxy Coated Reinforcing
Steel“.

The identification of all reinforcing steel shall be maintained throughout the epoxy
coating and fabrication and until delivery to the project site.

Written certification that the epoxy-coated reinforcing steel meets the requirements
of this Item shall be provided along with a copy of the manufacturer’s control tests.

G. Mechanical Couplers

When mechanical splices in reinforcing steel bars are indicated on the drawings, the
following types of couplers may be used:

Sleeve-filler
Sleeve-threaded
Sleeve-swaged, or
Sleeve-wedge.

H. Chairs and Supports

Chairs and Supports shall be steel, precast mortar or concrete blocks cast in molds
meeting the approval of the Engineer or designated representative of sufficient
strength to position the reinforcement as indicated on the drawings when supporting
the dead load of the reinforcement, the weight of the workers placing concrete and
the weight of the concrete bearing on the steel. Chairs shall be plastic coated when
indicated on the drawings.
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Chair Types and Applicable Uses

Structural or Architectural Elements
(columns, beams, walls, slabs) exposed to
weather, not subjected to sand blasting,
water blasting or grinding.

Galvanized steel or steel chairs with
plastic coated feet.

Structural or Architectural Elements
exposed to weather and subject to sand
blasting, water blasting or grinding.

Stainless steel chairs.

Structural or Architectural Elements not
exposed to weather or corrosive conditions.

Uncoated steel chairs

Slabs and grade beams cast on grade. Steel chairs with a base with 9 inch²
(58 cm

2
) minimum area or sufficient

area to prevent the chair from
sinking into fill or subgrade. Precast
mortar or concrete blocks meeting
the requirements of this item may
be used.

406S.4 Bending

The reinforcement shall be bent cold, true to the shapes indicated on the drawings. Bending
shall preferably be done in the shop. Irregularities in bending shall be cause for rejection.
Improperly fabricated, damaged or broken bars shall be replaced at no additional expense to
the City. Damaged or broken bars embedded in a previous concrete placement shall be
repaired using a method approved by the Engineer or designated representative.

Unless otherwise indicated on the drawings, the inside diameter of bar bends, in terms of the
nominal bar diameter (d), shall be as follows:

Bends of 90 degrees and greater in stirrups, ties and other secondary bars that enclose
another bar in the bend.

Bar Number in

1/8
th

inches (mm) Diameter

3, 4, 5 (10, 13, 16) 4d

6, 7, 8 6d

All bends in main bars and in secondary bars not covered above.

Bar Number in

1/8
th

inches (mm) Diameter

3 thru 8 (10 thru 25) 6d

9, 10, 11 (29, 32, 36) 8d

14, 18 (43, 57) 10d

406S.5 Tolerances

Fabricating tolerances for bars shall not be greater than shown on Standard (Detail) 406S-1.

406S.6 Storing
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Steel reinforcement shall be stored above the surface of the ground upon platforms, skids or
other supports and shall be protected as far as practicable from mechanical injury and
surface deterioration caused by exposure to conditions producing rust. When placed in the
work, reinforcement shall be free from dirt, paint, grease, oil or other foreign materials.
Reinforcement shall be free from injurious defects such as cracks and laminations. Rust,
surface seams, surface irregularities or mill scale will not be cause for rejection, provided the
minimum dimensions, cross sectional area and tensile properties of a hand wire brushed
specimen meets the physical requirements for the size and grade of steel indicated on the
drawings.

406S.7 Splices

Splicing of bars, except when indicated on the drawings or specified herein, will not be
permitted without written approval of the Engineer or designated representative. No
substitution of bars will be allowed without the approval of the Engineer or designated
representative. Any splicing of substituted bars shall conform to the requirements in the
Table below.

Splices not indicated on the drawings will be permitted in slabs not more than 15 inches (380
mm) in thickness, columns, walls and parapets.

Splices will not be permitted in bars 30 feet (9.1 meters) or less in plan length unless
otherwise approved. For bars exceeding 30 feet (9.1 meters) in plan length, the distance
center to center of splices shall not be less than 30 feet (9.1 meters) minus 1 splice length,
with no more than 1 individual bar length less than 10 feet (3 meters). Splices not indicated
on the drawings, but permitted hereby, shall conform to the Table below. The specified
concrete cover shall be maintained at such splices and the bars placed in contact and
securely tied together.

Minimum Lap Requirements

Bar Number in

1/8
th

inches (mm)

Uncoated

Lap Length

Coated

Lap Length

3 (10) 1 foot 4 inches (0.4 meters) 2 foot 0 inches (0.610 meters)

4 (13) 1 foot 9 inches (0.533 meters) 2 foot 8 inches (0.813 meters)

5 (16) 2 foot 2 inches (0.660 meters) 3 feet 3 inches (0.991meters)

6 (19) 2 foot 7 inches (0.787 meters) 3 feet 11 inches (1.194 meters)

7 (22) 3 feet 5 inches (1.041 meters) 5 feet 2 inches (1.575 meters)

No. 8 (25) 4 feet 6 inches (1.372 meters) 6 feet 9 inches (2.057 meters)

No. 9 (29) 5 feet 8 inches (1.727 meters) 8 feet 6 inches (2.591 meters)

No. 10 (32) 7 feet 3 inches (2.210 meters) 10 feet 11 inches (3.327 meters)

No. 11 (36) 8 feet 11 inches (2.718 meters) 13 feet 5 inches (4.089 meters)

Spiral steel shall be lapped a minimum of 1 turn. Bar No. 14 and No. 18 may not be
lapped.

Welded wire fabric shall be spliced using a lap length that includes an overlap of at
least 2 cross wires plus 2 inches (50 mm) on each sheet or roll.
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Splices using bars that develop equivalent strength and are lapped in accordance with
the table above are permitted.

Welding of reinforcing bars may be used only where indicated on the drawings or as
permitted herein. All welding operations, processes, equipment, materials,
workmanship and inspection shall conform to the requirements indicated on the
drawings. All splices shall be of such dimension and character as to develop the full
strength of the bar being spliced.

End preparation for butt-welding reinforcing bars shall be done in the field, except Bar
No. 6 and larger shall be done in the shop. Delivered bars shall be of sufficient
length to permit this practice.

For box culvert extensions with less than 1 foot (0.3 meters) of fill, the existing
longitudinal bars shall have a lap with the new bars as shown in the table above. For
box culvert extensions with more than 1 foot (0.3 meters) of fill, a minimum lap of 12
inches (300 mm) will be required.

Unless otherwise indicated on the drawings, dowel bars transferring tensile stresses
shall have a minimum embedment equal to the minimum lap requirements shown in
the table above. Shear transfer dowels shall have a minimum embedment of 12
inches (300 mm).

406S.8 Placement

Reinforcement shall be placed as near as possible in the position indicated on the drawings.
Unless otherwise indicated on the drawings, dimensions shown for reinforcement are to the
centers of the bars. In the plane of the steel parallel to the nearest surface of concrete, bars
shall not vary from plan placement by more than 1/12 of the spacing between bars. In the
plane of the steel perpendicular to the nearest surface of concrete, bars shall not vary from
plan placement by more than 1/4 inch (6 mm). Cover of concrete to the nearest surface of
steel shall be as follows:

Minimum Cover,
Inches (mm)

(a) Concrete cast against and permanently exposed to earth 3 (76 mm)

(b) Concrete exposed to earth or weather:

Bar No. 6 (19) through No. 18 bars (57) 2 (51 mm)

Bar No. 5 (16), W31 (W200) or D31 (D200) wire and smaller 1 ½ (38 mm)

(c) Concrete not exposed to weather or in contact with ground:

Slabs, walls, joists:

Bar No. 14 (43) and 18 (57) 1 ½ (38mm)

Bar No. 11 (36) and smaller 1 (25 mm)

Beams, columns:

Primary reinforcement, ties, stirrups, spirals 1 ½ (38 mm)

Shells, folded plate members:

Bar No. 6 (19) and larger 1 (25 mm)

Bar No. 5 (16), W31 (W200) or D31 (D200) wire, and smaller 1 (25 mm)

Vertical stirrups shall always pass around the main tension members and be attached securely
thereto.
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The reinforcing steel shall be located accurately in the forms and held firmly in place before
and during concrete placement by means of bar supports that are adequate in strength and
number to prevent displacement and to keep the steel at the required distance from the form
surface. Bars shall be supported by means of approved galvanized metal spacers, metal
spacers with plastic coated tips, stainless steel spacers, plastic spacers or approved precast
mortar or concrete blocks when supports are in contact with removable or stay-in-place forms.
Bright basic bar supports shall be used to support reinforcing steel placed in slab overlays on
concrete panels or on existing concrete slabs. Bar supports in contact with soil or subgrade
shall be approved.

For bar supports with plastic tips, the plastic protection must be at least 3/32 in. (2.4 mm) thick
and extend upward on the wire to a point at least ½ in. (12.5 mm) above the formwork.

For approval of plastic spacers on a project, representative samples of the plastic shall show no
visible indications of deterioration after immersion in a 5 percent solution of sodium hydroxide
for 120 hours.

All accessories such as tie wires, bar chairs, supports, or clips used with epoxy-coated
reinforcement shall be of steel, fully coated with epoxy or plastic. When approved by the
Engineer or designated representative, plastic supports may also be used with epoxy-coated
reinforcement.

All reinforcing steel shall be tied at all intersections, except that where spacing is less than 1
foot (300 mm) in each direction, alternate intersections only need be tied. For reinforcing steel
cages for other structural members, the steel shall be tied at enough intersections to provide a
rigid cage of steel. Mats of wire fabric shall overlap each other 1 full space as a minimum to
maintain a uniform strength and shall be tied at the ends and edges.

Where prefabricated deformed wire mats are specified or if the Contractor requests, welded
wire fabric may be substituted for a comparable area of steel reinforcing bar plan, subject to the
approval of the Engineer or designated representative.

Mortar or concrete blocks shall be cast to uniform dimensions with adequate bearing area. A
suitable tie wire shall be provided in each block, to be used for anchoring to the steel. Except in
unusual cases and when specifically authorized by the Engineer, the size of the surface to be
placed adjacent to the forms shall not exceed 2 1/2 inches (63.5 mm) square or the equivalent
thereof in cases where circular or rectangular areas are provided. Blocks shall be cast
accurately to the thickness required and the surface to be placed adjacent to the forms shall be
a true plane, free of surface imperfections. The blocks shall be cured by covering them with wet
burlap or mats for a period of 72 hours. Mortar for blocks should contain approximately 1 part
hydraulic cement to three parts sand. Concrete for blocks should contain 850 pounds of
hydraulic cement per cubic yard (500 kilograms per cubic meter) of concrete

Individual bar supports shall be placed in rows at 4-ft (1.22 meters) maximum spacing in each
direction. Continuous type bar supports shall be placed at 4-ft (1.22 meters) maximum spacing.
Continuous bar supports shall be used with permanent metal deck forms.

The exposure of the ends of longitudinals, stirrups and spacers used to position the
reinforcement in concrete pipe and in precast box culverts or storm drains is not a cause for
rejection.

Reinforcing steel for bridge slabs, top slabs of direct traffic culverts, and top slabs of prestressed
box beams at all intersections, except tie only alternate intersections where spacing is less than
1 ft. (300 mm) in each direction.
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For steel reinforcing cages for other structural members, reinforcement shall be supported and
tied in such a manner that a sufficiently rigid cage of steel is provided. Fasten mats of wire
fabric securely at the ends and edges. If the cage is not adequately supported to resist
settlement or floating upward of the steel, overturning of truss bars or movement in any direction
during concrete placement, permission to continue concrete placement will be withheld until
corrective measures are taken. Sufficient measurements shall be made during concrete
placement to insure compliance with the above.

No concrete shall be deposited until the Engineer or designated representative has reviewed the
placement of the reinforcing steel and all mortar, mud, dirt, etc, shall be cleaned from the
reinforcement, forms, workers' boots and tools. Do not place concrete until authorized by the
Engineer or designated representative

406S.9 Handling, Placement and Repair of Epoxy-coated Reinforcement Steel

A. Handling

Systems for handling coated-reinforcement with padded contact areas shall be provided.
Handling bands shall be padded to prevent damage to the coating. Bundles of coated
reinforcement shall be lifted with a strongback, spreader bar, multiple supports or a
platform bridge. The bundled reinforcement shall be carefully transported and stored on
protective cribbing. The coated reinforcement should not be dropped or drug during
handling.

B. Construction Methods

Coated reinforcement shall not be flame-cut but shall be sawn or shear-cut only when
approved. Cut ends shall be coated as specified in Section C, “Repair of Coating”.

Coated reinforcement steel shall not be welded or mechanically coupled except where
specifically indicated on the drawings. When welding or coupling is indicated on the
drawing, the epoxy coating shall be removed at least 6 in. (150 mm) beyond the weld limits
before welding and 2 in. (50 mm) beyond the limits of the mechanical coupler before
assembly. After the welding or coupling operation is completed the steel shall be cleaned
of oil, grease, moisture, dirt, welding contamination (slag or acid residue) and rust to a
near-white finish. The existing epoxy coating shall be examined for damage and any
damaged or loose epoxy shall be removed to expose sound epoxy coating.

After cleaning the coated-steel, the splice area shall be coated with epoxy repair material
to a thickness of 7 to 17 mils (0.18 to 0.43 mm) after curing. A second application of the
repair material shall be applied to the bar and coupler interface to ensure complete sealing
of the joint.

C. Repair of Coating

The material used for coating repair shall comply with the requirements of this Item and
ASTM D3963/D3963M, “Specification for Fabrication and Jobsite Handling of Epoxy-
coated Reinforcing Steel Bars”. Repairs shall be made in accordance with procedures
recommended by the manufacturer of the epoxy coating powder. For areas to be patched,
a minimum coating thickness as required for the original coating shall be applied. All visible
damage to the coating shall be repaired.

Sawed and sheared ends, cuts, breaks and other damage shall be promptly repaired
before additional oxidation occurs. The areas to be repaired shall be cleaned to ensure
that they free from surface contaminants. Repairs shall be made in the shop or in the field
as required.
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406S.10 Measurement

The measurement of quantities of reinforcement furnished and placed will be based on the
calculated weight of the steel actually placed as indicated on the drawings, with no
allowance made for added bar lengths for splices requested by the Contractor nor for extra
steel used when bars larger than those indicated on the drawings are used or for a higher
grade of steel that is substituted with the permission of the Engineer or designated
representative. Tie wires and supporting devices will not be included in the calculated
weights. The calculated weight of bar reinforcement will be determined using the
theoretical bar weight set forth in this item.

Measurement required by a change in design will be computed as described above for the
actual steel required to complete the work.

406S.11 Payment

Reinforcing steel will generally not be paid for directly, but shall be included in the unit price
bid for the items of construction in which the reinforcing steel is used.

When specified in the contract bid form as a separate pay item, this item shall be paid for
at the contract unit price bid per pound of "Reinforcing Steel". The unit bid price shall
include full compensation for all work specified herein including furnishing, bending,
fabricating, welding and placing reinforcement, for all clips, blocks, metal spacers, ties,
chairs, wire or other materials used for fastening reinforcement in place and for all tools,
labor, equipment and incidentals necessary to complete the work.

Payment, when included as a contract pay item, will be made under:

Pay Item No. 406S.-RC: Reinforcing Steel - Per Pound.

Pay Item No. 406S.-ERC: Epoxy-
Coated Reinforcing Steel - Per Pound.

END

SPECIFIC CROSS REFERENCE MATERIALS
Standard Specification Item 406S, “Reinforcing Steel”

American Society for Testing and Materials, ASTM

Designation Description

ASTM A 36/A 36M Carbon Structural Steel
ASTM A 82 Steel Wire, Plain, for Concrete Reinforcement
ASTM A 185 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
ASTM A 496 Steel Wire, Deformed, for Concrete Reinforcement
ASTM A 497 Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement
ASTM A 615/A 615M Deformed and Plain Billet-steel Bars for Concrete Reinforcement
ASTM A 675/A 675M Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical

Properties
ASTM A 706/A 706M Low- Alloy Steel Deformed and Plain Bars for Concrete

Reinforcement
ASTM A 775/A 775M Epoxy-Coated Reinforcing Steel Bars
ASTM A 884/A 884M Epoxy-Coated Steel Wire and Welded Wire Fabric For Reinforcement
ASTM A 934/A 934M Epoxy-Coated Prefabricated Reinforcing Steel Bars
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ASTM A 996/A 996M Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement
ASTM D3963/D3963M Fabrication and Jobsite Handling of Epoxy-coated Reinforcing Steel

Bars

Texas Department of Transportation: Manual of Testing Procedures

Designation Description

Tex-739-I Sampling and Testing Epoxy Coated Reinforcing Steel

City of Austin Standard (Details)

Designation Description

Standard 406S-1 Reinforced Steel Tolerances

Texas Department of Transportation: Departmental Material Specifications
Designation Description
DMS 8130 Epoxy Powder Coating for Reinforcing Steel

American Welding Society
Designation Description
AWS D1.1/D1.1M Structural Welding Code

RELATED CROSS REFERENCE MATERIALS
Standard Specification Item 406S, “Reinforcing Steel”

City of Austin Standard Specification Items

Designation Description

Item No. 360 Concrete Pavement
Item No. 403S Concrete for Structures
Item No. 410S Concrete Structures
Item No. 414S Concrete Retaining Walls
Item No. 420S Drilled Shaft Foundations
Item No. 830S Traffic Signal Controller Foundation
Item No. 831S Traffic Signal Drilled Shaft Foundation

Texas Department of Transportation: Standard Specifications for Construction and
Maintenance of Highways, Streets, and Bridges
Designation Description
Item No. 360 Concrete Pavement
Item No. 420 Concrete Structures
Item No. 421 Hydraulic Cement Concrete
Item No. 422 Reinforced Concrete Slab
Item No. 423 Retaining Walls
Item No. 440 Reinforcing Steel
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